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Honour d 81 R, 


T is now the fourth time 
1 that this Compendium 
appears abroad in the 
world, and though the mode- 
Ry of the learned Author ſuf- 


A -2 fered 


1 


The Epiſtle 
fered it at firſt to peep out 


under a borrowed Name, 
yet the accurate and ſuccinct 
method of landling /o uſeful 
a ſubject, ſpeaks the Treatiſe 
to be { what I know it was) 
the work of that ingenious 
and expert Mathematician, 
Sir Jonas Moor Kt. None 
have a Title, Sir, to own, or 
to give Reputation to Books 


of this nature, that within a 


thn ſhell contain a large 
Kernel and inſtruct much in 
few Words ; bu! thoſe who 
being preferred 0 publick 
charges | for Learning and 
Merit, prefer the Publick 
*- Good 


Dedicatory. 


Gord before the applauſe of 
the People: And none, Sir, 
who know by how indefati- 
gable Studies y0u have per- 
ſected your ſelf in all the 


* parts of Mat ematicks, ant- 


mating the practice if them by 
the moſt exact Theory, and 
confi-ming that Theory by the 
wy of practice; can doubt, 

but that as your extraordinary 


Worth hath rendred you 


acceptable to thoſe who are 
the beſt Judges, and trueſt 
rewarders of merit; ſo your 
Loyalty to your Prince, an4 
Love to your Country, are far 


dearer to you, than any particu- 


a 3 lar 


The Epiſtle 
lay concerns whatſoever can 
be. Jou bave had skill, 
Sir, to contri ye, and va- 
lour en many occaſions, to 
make practicable both by Sea 
and Lani, many great things 


in Navigation, Fertification, 


Art of War, Gunnery, and 
all the laudable Arts that 
give glory to a Nation; but 
the particulars you fa ve at- 
chie ved therein, the Publick 
muſt expect to learn, from 
thoſe inſpired Pens that ſhall 
tranſmit the Hiſtory of our 
Times to future Ages, for 1 
ſhould preſume above my 
reach to attempt the tack. 1 
| beg 


| 
| 
| 
| 
/ 


De dicatory. 
beg there ſore pardon, Sir, for 


an 

„de boldue/s I take, in pre- 
a- fixing your Name to this 
to Ml fourth Edition of the Boot. It 
ea bas been already well receiv- 
g ed in the World, and I am 
1, fer ſ waded that your innate 
d Diſpoſution to encourage all 
at endeavours that tend to pub- 
t lick advantage, Will incline 
t. Jon to imprint on its intrin- 
* ical value the currant ſtamp 
mf your Patronage and Ap- 
11 probation. As this is the beſt. 


office J could perform in this 
publication, ſo is it, Sir, the 
only way I could find to te- 


ſtifie my gratitude for thoſe 
Me 24 may 


TY buy — 


The Epiſtle, Cc. 
many unde ſer ved favours, 
you have been generouſly 
pleaſed to heap ſo liberally 
upon my Relation, and my 
ſelf, having her, by the bo- 

nour to profeſs to the World, 


hew much J am, and in all 


dutifulneſs aſpire to be, 


Your Lorſhips 


Moſt Humble, 
And Faithfal Servant, 


R. H. 
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T* Note, for the ready taking the he; 
the Pole by the height of the Pole. J 
have ended the Book, but want 
room, I place it hire. Confider Fig. 23. whin 
is the North Pole, LPN the Meridian, the C 
2 d N b the Circle the Pole & makes about 
Pole, Z the Pole & above, N under the 
d the Pole N in any Quarter of the Ci 
PZ or PN is the Radius = this Year 167, 
20 250 54, or 8759", and for every Yea 
come ſubſlracting 20 it will be 1675 = 
1656 8719, &c. Next thing to know,1: 
Right Aſcenſion of the Pole , which this! 
will be 85 12 46% aft Z, at every Tear 
Aing 1 5% to the former, makes it 
1675=9® 144 404, 1676= 9 161 34), 
- which muſt be turned into Time, allowing e 
Degree 4*, &. Subſtract the ( Right A 
fron from Pole Right Aſcenſion, leave: 
time of the Pole * Right Aſcenſion at Z al 
the Pole, and adding 12. hours at N under. 


Now by a true Pendulum Watch, at any ii 
when you would find the Latitude, havig . 
time of the Ne t, take the Difference bets 
the Pole & Right Aſcenſion at Z, and 
time, and turning that into Degrees, Mini 
and Secondsjt ſhews in what part of the G 
| the Pole & in and in what Quadrant, 
| the L at P. Laſtly. Add the Logarithm 


Kama wa © ua 


* 


Coſne d B o, and d B, or Pz, and ſub- 
#7 * Raaius, it gives the Lo _ of 
, Now the he 25 the Pole leſi or more 
= heigle of the Pole | * 4 
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(1) 
CHAP. I. 


fa Perpetual KALENDAR 
CR 


ALMANACK. 


he Uſes of three ſmall Tables for finding 


the Days of the Month, Sun's place, 
Right Afention, the Prime, Epact, 
Moon, Tides, Stars, Cc. for Ever. 


The firſt Table cr kigt re. 


A This 


11 þ 
This Table begins the firſt of January, an4 
contains the days of the Year ; the hrit of Ja. 3 
nary is made black, and fo every ſeventh uni 
the years end; there runs along in another L ine 
the place ot the Sun anſwering and oppo'ite ty 
the Days, (viz.) every degree of the Ecliptich 
trom V to X throngathe whole Ecliptick an! 
ncar to this laſt Line, there runs a Line cxpre{ 
{ing the right Aſcenſion of the Sun or Star ax 
(wering unto 24 hos ; each hour is divided in 
to 15 parts; Which are toyr minutes a picce 
near it are placed ſmall Aiteriims with Letten 
by them for ꝛc of the principal Stars ſet down 
in the Third Table. 


The Second Table or Figure. 


This Table, Entituled an Almanack for 1 þ 
Years, has in the middle Dominical Letters. al 
the ſeven backward trom A to B, above whit 
are years palt, and below years to come, wit 
the Prime or Golden Number under the Year 
and the Cycle of the Sun below , Theſe Venn 
are expreſt by 2 Figures, and iometimes by on: 
and are all the Leap years that are betwixt the 
Year i600 and 1 740 ; by explaining the love 
row you will canly parceive all. In one Lin 
there is 1660 begins, 1072. 1656. 1608. 1610 
1664. and 1676. tollow, all which are Les 
years, ond has to each Year the Dominical Le: 
ter above and Prime below, and thoſe inte: 
nu diate Yeers that are not Leap-years are tob 
ſupplied. Suppoſe I begin at 1600, which ha 
G tor Dom. Letter, and Prime 8; tor 166 
it will have F tor Dom. Let. and 9. for Prime 
and is ſuppoſed to ſtand in the 100m of (52) e 
1662 initead of (55) 1662 inſtead of (ﬆ 
1664 inſtead 0: (89) and then 1664 ; 10 A 
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of the Year, from the beginning of 7anuary 


(.4 ) 


Leap year is twice accounted, one for that 


the end of _ February, the latter tor the ot 
part of the Year,and has two Dom Letters. 
ther, 1572 is inthe Table, but this prek 
Year 1674 is not there, but imagined to (tle 
in the place ot 1688, and has U tor the It 
Letter, and 3 for the Prime, accounting fir 
the laſt Leap-year 1. On either tide of rhel 
Oblong are the Months in order, with theh 
ſtivals, Terms, and Notable Days in 
Month, when they fall upon. The moves 
Feaſts are marked with a {mall ſtar, as in þ 
bruary Shrove-Tueſday, and in March Ealk 
Sunday, and have a day ſet to them, to why 
every Year another number being added ma 
them certain. 14 


The Third Table or Figure. 


This Table has on the left hand in fourft 
Columns, (1) The Prime exprefied by Pol 
and Figures down to 19 ; (2) the pa 
{wering to the Prime; (3) the Dominical 8 
ter; (4) A number anſwering, which tervesf 
aſcertaining the Moveable Feaſts. Next the 
mer, are the Names and Declinations ot te 
principal fixed Stars,with the Letters of the f 

habet, to direct where theſe Stars are to 
und in the i Table for their right Aſcenſiq; 
and the tourth Column ſhews whether theirÞ 
clinations be North or South. The laſt thing 
this Table obſervable, is, the New Moons 
Changes: It has 13 Columns; the firſt aret 
Year of the Lord, every Tenth Year exprell 
fromthe o which ſignifies 1600, and fo you 
find all the figures that ſtand right, Which ar 
2, 3, 4, 5, 6, 7, 8. 9, ſtand for 1610, 1620, 
Then A ſtands for 10, and ſo the gay | 
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downwards 'till 1690, which is for 200 years, C-. 
the intermediate years to be ſupplied as was 
done in the Second Figure, tor the Years be- 

P einc Leap-ycars. 
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(6) 
The Columns under the 12 Months ex 
the day of the mean Change ofthe Moon ei 
Month, it the Figure ftand right ; that is, 
ifs head up, it ſtands ſingly for ſo much 
ſtand with its head to the right hand, it ſig 
10, and fo many days beſides; it toward 
left hand, then 20 and above; if downw 
then zo and above. 
1 8 particular uſe oſ the three Tables 
aid. 

Uſ-. 1. To find the Prime, Dom. Let. 
Cycle of the Sun for any year propoſed. | 

Example, 16741 find in Tab. 2. among 

ears 72 lalt Leap-year ; I tell on 1673, 
where (68) ſtands, D is the Pominical 

3 the Golden Number (by accounting trom th 
under (72) and 3 the © Cycle. Again, if 1 
were propoſed, G and A the Dom. Let. $ 
Prime, and 5 © Cycle. 

2. To find the Epact, in the third Table 
der the title of Epacts againſt the Prime 4 
yu 3 the Prime, the Epact is 3, again 

pact 25. 

3. To find what day the year begins on, 
cauſe A is always the firſt of Fanuary,if tha 
the Dominical Letter, then it is Sunday ; if 
other, as ia the year 167 4 D, tell back to 
D Sunday, Coaturday, B Friday, A Thur 
All the black days in ( Table 1 ) are Thurff 
that year; and having the Thurſdays, thet 
are had : And thus you may find whether 
Leaſe or Bond be right dated, and what da 
the Week any day will tall on that is to cont 

4. (Table i) againſt the day of the week 
may tind the place of the Sun, and the n 
Aſcenſion ; as againſt the 25th of March, the 
degree of Aries ſtands, and the right Aſcent 
I k. and 8. : 
5. The(z Table) amongſt the Months il 


120 


he Moveable that have a Far adj ayned, you 
mult find how many days mut be added cach 
ir er to them to 1 fix tſuppoſe 1674.3 
ware che Prime, anc the om. Let. Againlt 3 the 
Prime in the(3 Table you e E the Hom. Let. 
naue ad 23 a number; now tell how Hr diſtant E is 
rom D forwards, v. x. G, which & added to 23, 
akes 29 to be added to the number àgainſt all 
he Moveable Featts, to make them fit thr this 
year ; 472. Shrove Tucilay being Foun ol the 
econd of February, add 29, makes it cho third 
of March, and Eailter day the 19th of Apr.. 

6. For the twenty Stars, if any ot theſe named 
Wome into the Meridian, or to any known hour 
Wt the night, find the Star in the {3 Table) and 
bſcrve the Letter that ant Wers: ſeck that Letter 
1 the firſt Table, and find what right Aſcenliou 
hath; take the Sun's right Aſcenliot from it, 
but if it be leſs, add 24 hours) and the diffe- 
ce in time added to the Star's hour gives the 
agamgue time of the night. | 
7. To find what day the Moon changeth each 
onth, as in the year 1673, look in the (3 
able ) againſt 7 account 1670, tell down, 71, 
» 73, (that is, where E, ſtands downwards) it 
nget in January the 8th day, in February y, 
urch 8, c tnis is meant ot the meanChange) 
when you have got the day of the Change 

place that in the Calendar (Table 1) you 


ther Muy tind the Moon's age any day. 

at d 8. ro find the time of high water at London- 
O congr:aze, you mult very well obſerve the Column 
veekWr the Moons Motion and Tides in Table 3 


here firſt y ou have {mall figures going down 
is in one line, and trom 16 to 30 in another, 
ing the Moons Age tor the Tides, which are 
ad byinlpection in the two annext linesdivided 
to hours and fithyarts, and marked with the 

A 4 Nu- 


1s e he Feſtivals and Terms, if they be fi et; but for C. (- 


— 
- 


| mux'd, being for the time of the Moon's 
ning.) As for Example, D 8 days old; | 


Wa © riſing leſs J) ſhining o fh 


(8) | 
Numerical Letters, (the ſmall figures i 


high water at 9 h. and 24 minutes; at 22 
old at 8 h. and 36”. 

9. To find the length of the Moon's ſhin 
Here the Age of the Moon is accounted d 
in the firſt Column to 15, and up againto 
the ſame, and the time is — by 
ſmall figures amongſt the Numcral. A8 in 
2 old the ſhinning is 6 h. and 24". 

ys 4 n. 43", | . - , 4 

10. For the Moons Riſing and Setting 
this Rule, 2 | 88 * 

O riling more & ſhining= D : 
Increaſ- O ſetting more y ſhining = 


« 2 Ofcttingleſs 5 ſhining = ſetij 
11+ To find the time of the night byl 
Moons ſh ning on any Dyal ; frit, the 
are three hours more-than- the Þ, Sourhing 
therwiſe. N 
'Þ Southing leſs by the ſhadowed hour 
Time in the Eaſt. | 
y Southing more by the ſhadowed 
Time 0g Welt. IA 114 
Theſe tions a a A 
* 2blolure, — they reſpect oniy the m 
Motion, having not regard to the ) Larity 
Without this Book may be had all the three f 
bles printed together to uſe alone. 1 
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Table from an Inch to a Mile. 


1 100 
Turn the ſide to you, and then this Tablet 


long Meaſures, (as all the reſt after) may _ 
conſidered as to the Colums or Spaces betwi - 
line and line from top to bottom; or linear, Por 


by lines fromthe left to the right. The Colun 
is of the ſame name as at the top;ſugpoſe inch 
3, 9, 12, 18, Cc. are all inches: But in the li 
do ſeverally belong to the name at the end 
the line; as 36 Inches, 12 Palms, 4 Spans, 
Feet, 2 Cubits make ſeverally a Vard. 
: uae Meaſures or Superticial are contain 
in the other part; as, one Pole ſquare a 
1089 ſquare Paces, zor ſquare Yards 272 
3 Feet 39204 ſquare Inches. In the Tab 
of long Meaſure it is ſaid a Pole or Perch 
16% Feet, which is the State Perch; belide 
which there are other cuſtomary Perches 
Poles, viz. 18 Feet for Fens and Wood-lat 
21 for Foreſts, Lancaſhire and Jriſh Meaſur 
and 18} Scotch. 

The Meaſure for Horſes is by he handful 
4 Inches. 

How theſe Meaſures of ours agree with othe 
abroad, ſee a Table Printed in Modern Forti 
cations ; and at the latter end of this Book. 

The El] is five quarters of a Yard, and has 
Nevles; as a Yard has 16; + of an Ell = ki 
a Yard. A Dutch Ell or Stick is three quan 
of a Yard, by which Tapeſtry is meaſured. 

2. Before we come to Meaſures of Applic 
on, which depend much upon Weights,wew 
treat of Troy and Averdupois weight: By Tu 
weight, Gold, Silver, Jewels, Amber, Eled 
rics, Bread-Corn, Liquors, are weighed ; at 
trom this Troy Pound are taken all Meaſ 
tor wet and dry Commodities. 


Arerdupois weight weighs all. manner 


2 
- | 


Por Mi. 1} 


— 


(11) 
things that can waite, and though the Pound G2 
Averd. be greater than the Pound Troy yet the 
Ounce is leſs. The Pound Troy is divided into 
Ounces, Peny· weights, Grains, c. and the 
Pound Averd. ingo Ounces 5, Drams Z, Scruples 
Y. Grains Gr. The Tables follow. 


Apoth. Weight. 


Troy Weight. Gr 
Grains, 20 |J 


24 Peg. vt. do 7 3 
280 | 20 |Ounce.| 430 24 8 5 


$700 240 12 15 5760 28595 12 lb 


Apothecaries make up their Medicines by the 
laſt Table of Troy weight, but buy and ſell 
Drugs by Averd. 


F- Scruples. Averd. Wight. 


18 | 121 | 16 pound. 


43003 14336 | 1752 | 11 Hund. 


The great Hundred is always 112 l. and 20 
of theſe make a Tun. Eighty Ounces Averd., 
make near 73 Ounces Troy;which is 5 l. Avcrd, 
to 6 1. Troy, which ſhews the Ounces Aveid. 
leſſer, and the l. Averd. greater than the Oun- 
ces or l. Troy, 8 

Dr. ¶iberd, ho was very diligent, makes 14 l. 
Averd. equal to 17 l. Troy; therefore let this 
proportion hold; Troy l. to Aveid l. 17. 14. 

Troy ou. to Av. ou 51.50. 


And 


1 
And by very good Experiments of him u 
Others, it will 1 ale to know, that one 
Ounce of pure running or tain water Troy wi 
hill i ,3949 inch, and 1 ovn. Aver. 1 ,72556ing 
One I: Troy will fill 22,7368 ſolid inches, alf 
1 . Averd, 27,609. One folid Foot will half 
76 J. Troy, and 62 ,588 Averd. 

A Tun weight Averd. is always 20 C of al 
things, except Lead, which is 19 C. anda hal 
Allum, Cinnamon, Nutmegs, Pepper and Sugg 
has 13+ J. to the Stone, and 108 l. to the 
Eſſex Cheeſe or Butter the Clove is 8 1. the W 
32 Cloves, or 254 J. In Suffolk the Clove is 1 
the Wey 42 Cloves, or 336 l. Hay ſhoulf 
have 20 C but is fold for 18 C. 36 Truſſes, q 
2016 l. Wooll is fold by the Clove, or hy 
Stone 7 1. by the Stone 141. Tod 28 L Wep 
182 |. Sack 364 L Laſt 4368 l. Iron and Shot 
are weighed 141. to the Stone, 28 l. tothe qu 
ter, 1121. to the C 20 C. to the Tun. A bag 
got of Steel is 120 l.; a Burthen of Gad - Steel ij 
2 ſcore, or 180 l. For the weight of Butter and 
Sope, 56 1. of Butter, and 66 l. of Sope make 
Fu kin, and four Firkins a Barrel of either. 

3. Dry Meaſures of Capacity are raiſed from 
the Gallon, containing 8 Pints,which ſhould be 
contained in 2723 Cubick Inches, and ſhould 
hold ot pure running or rain water 9 13 aus 
tz dr. of Averd. Weight. Therefore ro cane 
to a tryeGallon for dry meaſure, if you make z 
{quare Veſſel that ſhall have each tide 6 inches 
and 48 hundred parts ot an inch, or at weigh 
with Averd. weights, 9 l. 13 oun. and 12 dram i 
of clean rain or running water, either of rhek 
Wiel find out a Gallon dry Meaſure. ; 


Cory 


. | 
Corn Meaſure, 4. 


2 [Peck 
8] 4 Buſh 
16 T Strik. | 
32] 16 4 | 2 |Carnock or coomb. av Sack, 
64| 3z | 8 |'4 | 2 |Seamraforquuter 
384|192 [48.[24|iz| 6 
25 I 


We 
320] 8040 20 E 10 [Laſt. 
8:1 1768 [ee rao _---; 
71 — 56 C. EC 4C.\z4Clzo C. 


* 


The number in the Line A expreſſeth in 2 
Wounds Troy the weight of Wheat in all the f 
bag. eaſures, in B Averd weight. 8 
Meal is weighed as Corn, but the Common f 


pure is, that a Gallon of wheaten Meal weighs 
Averd, and 81. 6 ou. 4 d. m_ Troy ; and 
o a Buſhel 56 l. Averd. and 68 l. 1 ounce, 12 


from any weight Troy. All other Grain, likewiſe 
1d be ale, Lime, Coles, c. follow this meaſure, 
zou ich is called Wincheſter meaſure: But note, 
au gut as Sea-Cole and Salt are meaſured with this 
cum gacnel, then they are heaped, or elſe there is 
ike allowed five ſtriked Pecks o the Buſhel and 
aches Whis is called Water-meaſure ; 36 ſuch. Buſhels 
'cigh re a Chaldron of Coles ; on Ship board 
. hey allow 21 Chaldron to the Score. 


Liquid meaſure is either Wine, or Ale and 
ſer meaſure. The Gallo for Wine meaſure 
dntains 231 Cubical inches, and ſhould hold ot 
re rain or running water, 8 l. 1 oun. 11 - 1 

| ; Aver 


( 14) 
Averd. and $ 1. 10 Oun. 11d Troy; There 
to get a true Win: Gallon, make a {quareyel 
that ſhall have all the ſquares and depth g In 
and i; hundred parts of an inch, or if you we 
with Averd. weigh 8 |. 1 Own. 1: dr. of 5 
running water; either of theſe will find d 
true Gallon of Wine meaſure, | 


- 
* 


ight. 


o 
0 
S : 
S S 
* * 
27 — 
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So, = — 
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5. The Gallon for Ale or Beer holds 20; 
lid inches, and weighs of pure water 10 Lf 
2 26, Therefore the {quare Veſſel ought to 
6 inches and 55 hundred parts of an inch 
way, and the water 10 1, 3 oun. [42 Aven 
tind this Gallon, 1 


6160 oo 
herek by 
2 ey a A Table for Beer. 
u eins | 
4% en. 
72 | 9 |Firk. 
Rid. 
is Barrels 
ez 2 | Hogſh. 
Ale. 
Pints 
8 (Gall 
W654 | 8 [Firk, 
s Kid. 
19 256|32| 4 | 2 | Barrels 
Inos. 


Note that Veſels for Butter, Fiſh,Sope,follow 
the Ale meaſure ofa Gallon ; 8 Gallons make 
a Firxin, 2 Firkins a Kilderkin, 2 Kilderkins an 
Ale Barrel, and 12 Ale Barrels a Laſt. 

6. Tale and number of ſeveral goods. 
LF Of Canvas cloth, the C. is 120 Ells ; of Fu- 
lion 1 Chef is 1 4 Ells; ot fine Linnen, Silk, and 
ol Syndon, 10 Ells. | 
a Codfſh, Haberdine, Ling, c. have 124 to 
the C and 1240 to the M. Eels 25 to th ſtrike, 
and 10 ſtrike to the Bind. Of Herring 120 to 
che C. 12 C. to the M. laid in a Barrel, and 12 
Barrels to a Laſt. | 
Tale of Furrs, Filches, Grayes, Jennets, Mane 
tins, Mincks, Sables, 40. Skins is a timber: other 
Skins 5 (core to the C. 8 
A Scam of Glaſs is 24 ſtone, or 120 l. 


One 


/ 

( 16 

One Bale of Paper is 10 Ream, a Ream Col 

Quire, a Quire 25 ſheets. | 
One Row!l of Parchment is 5 dozen, a don 

12 Skins. © 
Ten Hides are a Dicker, a Laſt 20 Dikers v 
Ten pair of Gloves a Dicker; and ſo h 

Hors-ſhoes. : 4 
Tale of Fuel. All Biltets ſhould be 3 Fall >- 


long, and ſo all Faggots ; and the band be 9 

the knot 24 inches round, and not flat. 10 
A Laſt of Powder is 24 Barrels or Fu Ca 

which muſt hold a 1001. near. V 


Timber is ſold either by the Tun or Load; M2 
Tun is 40 Foot ſolid, a Load is 5o Foot folik. Wo: 

7. of Gold and Silver. They are near WF Ho 
. 1 ; therefore if an Heb al 

alent of Silver be valuedat 375 1.thatof GW the 
will be4;001. | 
The value of Gold here in England is asf wi 

ws. One weight ot Angel Gold is wort 
48 2d. 9 Gold 3 8. 10d. ob. of = 
. whe b 

e pound ſterli 7 onght to have 

ounces = 2 rang — * fine Silver, and 18 pe * 
weight Allay. 
Fineneſs of Gold is eſteemed by the Karralll 80 
no certain weight, but the 1 of any quantiſſ * 
This Karract is divided into Grains and Parts | 

The Karract that weighs Jewels is dvi 14 
into 4 gr. of which grains 20 make 24 gr. T 8* 
or 1 peny-weight, 


8. Metals, Stone, E Grain, Ce. Bre 
compared as in the Table following; wha © 
there are four Columns; the firſt contains n 
names of them; the ſecond Column A has n 
weights in Troy Ounces anſwering to a Cubi {4 


inch of Magnitude ; the third Column Bl 
their Magnityge in inches and Decimal part! 


{wering to one Oun. of Troy weight; thethil 


1 
N 


617 
eam of Column C. is the weight of a Cubick inch in the C+ 2 
water, in Troy ounces and Decimal parts. 
2 dons - Wo 8 - WE > 
© Gol 1. 9.91735 [010033 | 9.33962 
v Quickſilver — | 7.93388 | 0.12604 | 7.35615 
b Lead. 6.16198 [o. 16229 5.58425 
Silver 5. 0083.18.79 | 492310 
Copper — — 185545 0.26776 | 4.23569 
Hamer'd e 0.23360 —— 
f 3.96210 25253 3.0904 
* 1 3.96694 0.25208 3.38921 
la 155631 | 0.62644 1.01858 


Common-. Stone- | 1.09835 0.91045 o. os 
Honey. —— — | 0.79339 | 1-26042 | 0.24 566 
. |} 957773 | 1-79490 {0.00000 
reſh wa, or wine | 0.52773 | 1.77490 
Oyl— ——— O 47603 2.10069 | 8 
Pan — — — |} 0.37628 | 265757 | 
Dried Oak — — | 0.40745 24 _ 
The uſes 07 theſe Tables will appear hereafter 
mthe Rules of Rractice 1 1 
Troy wr. 11.fover.Gold 7 . 2 20 
Averd. wrt. ſover. Gold 5 I worth 4 51 147 


$0thar 1 ool in Crown gold weighs only 11. 12 ou. 
and 100l in ſilv. money will weigh 26l. 5 ou. Av. 

You may find by the former Rule and Tabl 

that one cannot well be cheated by the bulk ot 
gold and other metals by reaſon ot the weights. 
To end this Chap. I have added the Aſſiãe of 
Bread in Averd. weight; a very uſeful Table to 
correct Bakers; ä Prizes being 

on one ſide, Foreigners on the other; the Table 
Nit ſelt wilt be ir. formation ſufficient. The Of- 
fczrs in towns, and Juitices ot Peace in the con- 

Ty ought to obſerve theſe Rules: On the right 
ide and leſt there is ſet down the price of a buſhel 

of wheat,and if the Bakers want 1 ounce in 36, 

to luffer the Pillory. ; The 


The Aſſize for Bread forallWeigh 
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1 

8 f Weight of a Peny Loaf. 
2 

88 Troy Averd. 
iz. 

8. d white] wh.” wh” hou, White Mh. h., hou N 
2 016 13/25 4 265 11115 1 130 155 
2 3115 17 25 3j30 14419. 2121 328 40 
2 6114 421 2 8114 919 1026 0! 
2 9113 3/9 1326 2 1½8 224 of 
3 012 58 814 111 5116 1822 11} 
3 3}i1 9117 7 63 30 1 19/200 
3 6j1o 14/16 5/21 13]9 1914 18/19 183 
3 Jlo 5s 7ho olg 8[14 2118 16; 
4 0 12114 log 8/8 10013 7[17 164 
4 3/9 413 14/118 g8j8 gf12 12 13116 18h 
4 63 73113 4/17 fois os 12 116 ! 

4 98 712 1016 1417 311 1015 

5 ofrS 1112 116 27 7/04 14 
5 317 mil Shs 75 e 5 
F 6/7 6/1 2114 13j6 15,10 3113 16g 
3.87. 2300 11 ＋ « 46 1c 10.9 15113 6 
6 of6 14/0 4/13 116 5,9 8/12 10,68 
6 316 10% 15hi3 46 og 12 16 
6 616 6/5 9/2 12% 168 15/11 1306 
6 916 3/9 n 6/7 128 911 

7 q 1518 15611 157 9.8 3110 187 
7 315 208 11111 * 57 18010 nie 
7 615 98 111 217 100 54 
7:95 788 zſio 1's 19.7 - 99- 1988 
T7] 4/7_-1510 os 167 5/9 1 
8 Z'5 27 12 12/10 io 5 147 1 8186 
8 605 0 7 810 ol 116 7 75 2189 
894 147 59 1: 96 1: 

004 l2/7 29 JH 66 10 


( 19 ) 
CHAP. Hl. 
OF 


JARITHMETICK 


Andits PARTS; 


ud of the maſt eaſie performance of Afultipli- 
cation, Diviſion, and Extraction of the Roots 
by — 2 Rod: The uſe of the Fable of 


Logarithms herewith Printed : Decimal Ja- 
F bler, Progreſſion and Proportions. 
. r the fig princi i 
1 iis principal Parts; Numeration, 
| 10 2 Addition, Subſtraction, Multiplica- 
1 eon,  Diviton and Extraction of the Roots ; 
ee firlt notice mult be taken of theſe few 


naracters, . 


Addition or more xx... 2 
— Subſtraction or leſs Diviſ.) Divid. (Quot 
97 Multiplied by Z. Summ 
= Equal to X. difference. 


ei. Numeration gives the value we place upon 
1% che 9 Digits ; the tirit place is of imple Unity 
towards the right hand, next Tens, next Hun- 
eds, next Thouſands, c. And ſo each place 
Weentimes more to the left hand; as you may {ee 
iy the value of this number, 75, 831 whichis 75 

51/3 thouſand 832. 
= And asthis increaſeth towards the lett hand, 
ina Decuple proportion, ſo may all parts or fra- 
„ daons of any whole thing decreaſe from Unity 
ithe ſame proportion towards the left; as that 
py aiter Unity to be Unity into 10 parts, the next 
into loo parts, Qc. and though We in 1 
Q 


(20) 
do not divide our money, or meaſures into 
parts, yet to make Arithmetick eaſie, wet 
our aecounts into it; and for the better un 
ſtanding hereof, take notiee that at Remi 
money conſiſts in Ducats, Julios, Batoccas :Þ 
cats is their Integer or whole Unite; ten Jul 
make a Ducat, and ten Baioccas a julio: So 
to expreſs 35 Ducats, 8 Julios, and 7 Baiog 
they ſet them thus; 35,87, that in reſpect of} 
lios it is ot Baioccas 2. parts of à Dua 
This is the true Decimal Arithmetick or Na 

But to break into other parts is inartific 
284 imagines the whole divided into 3 parts 
2 Addon, whether whole or parts, rk 
the general Summ, and Subltraction the dill 
357,28 rence, keeping certain, 

Ex. 92.7 Unite be kept under Unix 
315, 89 Suppoſe the Ex. here Duca 
2781,51 8 and * the _ wor 

Tay 2047 8 3547 Vucats, 3 Julios, f 

(2) 3547.18 8 Baioccas. * 

Ex. From $62 Ducats, 8 Jul. and 4 Ba. ti 

381 Duc. 2 Jul. and 7 Bajoc. : 

After Subſtraction there 

Ex. 562,857 mains 181 Duc. 5 Jul. and 

381,27 —_ | | 
i1c5 Of theſe parts no mare; 

. any Gentlemen or other, elit 

cially Ladies, deſire to look into their Disbun 
ments, or px. nr out, and yet have not time 

practiſe in numbers, they may, from Mr. 
phrey 4damſon, dwelling near Turn- ſtile ini 
born, have thoſe incomparable Inſtruments, 
will ſhew them to play Addition and Sublt 
ction in l. s d, any whole Numbers, wirhod 

Pen, Ink, or help of Memory; which were tit 
Invention of that worthy P and C Mt 
of his Country, Sir Samuel Moreland Baronet 

3. Mh 


. 


intot 
_ wet 
-r ung 
Me 
Cas þ 
n Jul 


at have conſtant practice, but for certainty 
ind caſe no Invention ever came near thas of 
he Lord Neparr by Rods, made either of Wood 
r Ivory. Sir Samuel Moreland has deviſed a neat 
ay upon Circles, but Vaſtly chargeable, and 
hat has been the reaſon why they have not 
been ſo well known. I have at laſt cloathed 
icks with Papers printed, and ar very eaſie 

e they are to be had ready varniſhed, bet- 
r & uſe than made of filver, and fold with 
Whis Book as one, with one or more papers 
eady to be paſted upon ſticks, if the Box thould 
Inca. loft, and cannot be falſe. 


To double or treble a number will be found 
dy by any one, as to double 7584,fay, twice 
is , twice 8 is 16, ſetting down 6, and bear- 
g one in mind; twice 5 is 10, and 1 I carried 
$11, ſetting down 1 and carrying 1 ; twice 7 
$ 14, and 1 is 15; all which is 15168. The 

for multiply ing by 3. . 


Refore I come to rhe uſe of the Rods, it will 
de very fit to ſhew how Multiplication may be 
rought by making a Table of the Multipli- 
and to 9, as follows Suppoſe I would Multiply 
$831,by 699, | take the Multiplicand 6831, and 

king a line before it, I ſet down the Digits 
% © Fo | double ir and ſet it againſt 2, I add the 
Writ and ſecond for 3, I double that againſt 2 2 
br 4, add the ſecond and third for 5, douvle 
| third tor 6, add the third and tourth tor 

, double the fourth for 8. and add the fourth 
nd fifth for 9. Sce the Table 


Table X 


z. Multiplication by memory is fir for thoſe C- 3 


( 22 ) 
TableX. Now fer 4 
1] 6831 | 6331 Mutiplic. the Multiple 
213662] 693 Multiplier. and Multiplier 


20403 ſet in the Tab 
ER. 20493 number "0a 
7 415 oh * and ſet it dow 
640986 ＋ 9 gainſt 9, and : 


a7 907 4733883 Product. One place to 


place further 
theEx. whereby adding all the three Multi 


you have the general Product 4733883 
perfec 


may try with leſler numbers, and 
way in an hours time. 


right hand ag 
961476 6, and ſer (hill 


e Rods being ſet together, make this! 


ble at one work tor preſent view, 


Firſt then, having the Box open, you art 


the firſt fight to know what figures ſtand 
each tide ot the Rod; that next to you is 
that under it, or the ſide the Rod lies on, & 
complement to 9, and the figures on both 


ot the Rod are ſcen at the bottom by two i 


figures under the black I. ine: Suppoſe you 


the Rod 6 upwards, you will know 3, thel 


mains to 9, is under, and at the bottom you 
ſee 1 on one tide and 8 on the other; ſo ati 


lance yon have four figures, know 6, 3, n. 
— d proper to each Rod, and mult be M 
tectly learnt, From hence you may find, 1 , 
10 Rods have all the Digits tour times over, - 
is four 1, four 2, four 3, tour 4 Cc. a» 

Having learnt quickly to find a Figure, _ 
next is tò place the Multiplicand upon the H Pic 
ſuppoſe in the Ex. 6831, I find theſe 4 fig a 
as before, and placing 6 next the Index (Ee. 
the 3 Lomas 8, then 3 and 1 ; the Digits * 
then Tabulated, and againſt every Digit in 4 


Index you have the very fame figures as in 


( 23 ) 

Fable aforegoing, to be found with this Caution, C- 3. 
x: you begin at the right hand, and takin 
yur firit che ſingle figure that ſtands in a tri- 
le, aſter that you muſt take the two figures 
hat ſtand in the Rombus, it there be two, and 
both be under 10, write rhe Summ down as 
Wane figure ; if above 10, write the ſarpluſage 
MWbove 10 down, and Carry ONCE to the next cell; 
SWut a)l will be better ſeen from the Rods them- 
elves than 100 times from Words. See the 
frftFigure) inthe laſt page, where you will find 
he former number 6831 on the top, and againii 
(which is two times the number) you have 
the Triangle firſt 2, then in the next Rom- 
bus 6, next 2 and 1, which you ſet down 
$3, Jaſt 1, which makes 13662, as in the for- 
r Table;next ſix times is firſt ſix, then 8, then 
8 and 1) — 9,then (6 and 4) o, then (3 and 
tag W)= 4; ſothe whole will be 40986, and nine 
a bes will be 9, 7, (2 and 2) 4, (4 and 7) 1, 
gand 1) 6, (61479) as in the Table betore ; 
a {mall labour will make you read the Rods as 
wick as you may {ce them in the Table, either 

backward or forward, 


e v0 | , 

ond It chere be any decimal parts in the one or 
ou och Md or Mr, tell their number N for 
3 ar bere muſt 02 as many places cut off by the di- 


tinction as were in both. 

Multiply 3, 5. that is 37 Duc. and 5 Jul. by 
Is 91, that is 15 Duc. and 9 Jul. and 1 B. You 
wel ſhall have the Product 596, 625, that is 596 

oec. 6 Jul. 2 Baioccas and a half; there are 3 
places cut off becauſe there was 1 in the Multi- 

the plicand, and 2 inthe Multiplier. 
_— 4+ Diviion has no more diſficulty than for- 
tur merly ; tabul ate the Diviſor on the Rods, one 
Example will be ſufficient ; let the D:vidend be 
rene 33933, the Product in the former Example, 

* let 6831 be the Pivilor to be tabulated on the 


Ty Rods, 


124) 
„ - Rods, = have the mulriplying of it to g, 


fore which is here repeated. 
11 6831] Diviſor 1 Lividend o 
213662] 6831 47343383 69 
3 20423 40986 * N 
4127 324 63528 
5[34155] 61479 __ oi 
6 40986 20493 in 
247817 20493 ill 
8 54648 GE ies 


The Table of rhe Diviſor ſtands for the f 
firſt, I ſee that 6831 will not be in 4732, the 
fore you mult go 5 places; then looking ant 
Rods, or in the 'Table,for a Number that B& 
or next leſs to 47338, I find it to be 40916 
is 6 times the Diviſo-; I (et 6 in the Gn 

and ſubſtract 40586 from the figures aboveat 
1 6352, to which I add 8 the next figure d 
01 Dividend, and ſeek again upon the Rods or! 
10 ble for it, or the next leſs, which I find tol 
1 times, I ſet 9 in the Quotient, and take 61 
| plac'd as in the Example, and ſubſtract it; 
Il mains 2049, to which I add 3 the laſt figure 


— — 
— 


— 


n 
work as before ſaid, 3 times carries all away; nie 


noching remains, the Quotient being 693. 

For Decimal parts there muſt. be as mail 
ces in the Diviſor and Quotient as are in thei, 
videad, in this Example. 


12.91) 596,625 (37,5 IntheDividendt 


> "CET. ——äé— 


1 

I! 

"5 & are 3 places, in ti 7 
Nil — oor cimal place which . 

I 7955 37 Ducats and u. 
9 2 and in caſe then 


| 

| 

| 

11137 Qvot. muſt have en, 
P no Decimal or ſe 
| 


(25) 
0 9, 
phers as you pleaſe after the Dividend, which 
are decimal places, and it you find that there 
be defect in the Quotient, put Cyphers betore 
ie to ſupply the places. 

Extraction of the ſquare Root has ſome. 
life ence, but not much, from Diviſion. ( 1. ) 
oint each other figure beginning with the laſt, 
in the Example, 6, 5, and 7, which ſhewsthere 
ill ve 3 figures in the Root. ( 2.) Take the Rod 
alled the ſquare Rod that 
bas at the top a ſquare, and * 

t it to the Index, and ſeck $71536 (756 


he BE the Figures ; the firſt 49. 

3, ric (57) you will find 49 1+) 8:5 

1 eareſtzſet 7 in the quotient, 725 

ol nd ſubſtract 49 from 57, 150) 9036 

Nahe 8. (z.) To this Re- 903 6 

_ Winder (8 ) add the next RY 

rel” figures to the next prick ( 15) makes it 

* (4) Double the 2 7, vix. 14, and 

Aer rpon the Rods, and place thoſe Rods be 

e ir the Index and ſquare Rod, each time at. 

t. arlt work : Seck then upon the Rods for 

e next leſs or equal number to the figures $15, 

ure nich! find to be 725, that is 5 times; ſetting 

* in the Quotient, ſubſtract, and to the Re- 
.der add 2 places to the next point (36;) 

nam, double the Quotient 75, Which is 150, 


this betwixt the Index and ſquare Rod, and 
ork as before, you will find the Root 756, 
mich multiplied by it ſelt produceth the {quare 
wer 571536. If your Root be nor pertect, 
* lomething remains after the laſt Subſtra- 
on, add Cy phers to the Square, and pro- 


W 6 Extratjon of the Cube Root; ( 1. ) point 

ery third figure from the laſt, tet the Cube 
ds that hath Cu. on the _ to the Index — 
the 


inthe Dividend than Diviſor, put as many Cy- C 9. 


620 

the Box, ſeek the next leſs on the Rod, whit 
1 N zs in the Example 
| that is 4 times, ſer" 

2 733851 (451. rheQuotient and al 


4 ract, reſts 27, . 
48) 27733_ whichadd 3 figure 2 

= 4125 the next point, chef 

300 ä is 27733. (2+) 8 
777125 the figure found mh, / 

6075 6088 Quotient, and tripk 
.. (and this muſt be 
607501 each time) tora M 

52 + FORAY for, which ſet bet 

608851 the Index and CG 
Rod, in this Exam. 


4 being the Qu 
mukiply it by it £1, makes 16, f chant 
plied by 3, makes = 4$,which on 2 Rods 1 
in the box betwixt the Index andCubeRodk 
Diviſor. (z.) Seek a Quotient, which wil 
found 5, which ſet down, and the number 
ſwering 24125 place as in the Example, bat 
tore you ſubſtract you muſt triple the Quoti 
which is 12,and mnltipiy it by the ſquared 
Jaſt figure 5, viz. 25, now 25 ba: makes 1 
which place under 24125 ore place torw 

the leit hand as in the Example;then add ii. 
two numbers makes 27125, and fub I 
reits 608.This work mult be repeated tors 
oy in the Quotient, viz. to 608 add 
2 Relolvend, ſquare 45, and triple it mak 
for a new Div iſor, which being placed net 
fore the Cube Rod, ſhews it will be butt 
the Quotient, which anſwers to 607507, 
is ſet down, and tripling 45, and multiphy 
by t, makes 135, which {cr one ſhort,makl 
the hol. 60885 1, G that nothing remai 
ſomething remain add Cyphers, 3 for all 


and it wall give a Decimal traction. 


( 27 ) 


he Boxes are to be had with the Book, will 
ender all General, and it would too much aug- 
men: this ſmall Volumn, to teach the uſe and 
aking of Duodecimal Rods, Sexagenary tor 
he Me ABronmny, and Centeſſimal, all which 
Weor!.; two figures at once. 
7. Nepatre's Rods will reach to great Num. 
but for Numbers under 100000, the ſaid 
orthy Lord invented a far eaſier way to per- 
Multiplication by Addition, Diviſion b 
bltraction, Extraction of the ſquare a 
be Roots by halving or triſecting, and all this 
certain Numbers in a Table ealled Loga- 
thms, Printed at the end of the Book, where 
the firit page all Log. anſwering to all num- 
rs under 100 are calily tound, vi. the L 
8 35 is 1.579783, of 72 is 1,85 7332, Cc. If 
number conſiſts of 3 places, that is a num- 
under 1090," look tor the number in tlie 
able under N, and the Log. is found in the 
plumn under O; ſo the _— 3491 542815. 
893, s 950851. If the num T be of 4 places, 
| under 1 ſeek the 3 firſt figures under 
betore,a edaſt figure on the top, under 
lich in that Column lincally againſt the hrit; 
b res you have the Log. As tor Example: The 
umg. ot 3583 is 554247, finding 358 under N, 
"Want which in the Column under 3, is that 
ſo the Log of 4268 is 630224, of 9546, 
979821 : But if the number be above 10090, 
under 109000, you mult find it by the ditfe- 
Nee and Table of Parts Proportionals Printed 
the end of the Table of Log. thus; if the 
g. of 35786 be fought, firlt ſeek the Log, 
$3578, which will be 553649; and the com. 
n difference under D, 121 ; with this diffe- 
e enter the Table of Parts proportional 
{find 121 in the firit Column under D, an 
| B 2 chen 


Thus much with a little practiſe, and thar C. 


Ul 
* 


the Index of 3 is , ot F is , of $183, @ 


6 | 
ten lineally againft tliat number, and und 
che lait figure ot the laſt place of the nun 

586. ound at the head in the 7th Column) 

Will find 72, which added to rhe Log. ot 75, 
v . 553649, makes 553721 the Ig. of 7576577 
No before we proceed to ind numbers” 
wering to Log: it will be fit to ſhe you, wap»? 
is nieant by the firlt figure placed tothe tuft 1 
Log. which Mr. Briggs called a Characterilt 
or Index, which repreſent the diſtance of 
tirit figure of any whole number from Uni 
whoſe Index is a Cypher or o; and ſo the 
dex ot Tens is 1, of 100 is 2, ot loco s 3, 

CM. XM. M. C. X. V. 
as in this Line ſo 

3 8 
in this Number 687325 the Index of 5 186 
7 is z, of 6 is 5: But of Decimal raw 
procecds the other way; as that of ren pal 
is „ of 10o parts is , as in this Line 3,1 


is + ; or aſter the propoſal of Mr. Chriſta 
{ownlicy, take ther Complements to 10; 
initead of * take , ot * rake , or 7 
7, Which will make the Addu n and Sub 
ction more eaſie and plain; it the forma 
vied let it be called the firſt, if the later, 
ſecond manner. 

210, +33 +37 Index the firſt 
Ot Indices 378, 234189 Number. 

210, 7651 Index theſccond 


* 


Having laid down the grounds for the 
dices, or the firſt figure in cach Log. the 
lute Log. will readily be ſet down, making 
firſt ngure the Index of the firſt figure of . 
number; as the Log. of 5784, the firſt Ie 
the Table, is 762228, The Index of the wil; .; 
gure of the number 5 is 3, ſo the abſolute 
IS 3. 762228. | 


(29) 


| | 4. 3. 
| BY Log. 
+ ue 
95 578,4 — 2.762228 So that the Log. is the. 
dend ,s > 7 228 ſame, but tbhelndex of tlie 
„ — 0-762228 firſt figure altereth. 


784 — 7762228 I In pure parts the Log. 
o5785 — 762229 C is the ſame, but the Ind, 
p05 784 — 1.562228 \ altercth atrerthe 2 Way. 


Now to find the number anſwering to a Log. 
piven omitting the Index ; ſeek the reſt tix 
o Places in the Table of Log. and waere you find 

he Sum, or ncareſt, the numbers in the Mar- 
zent N, and over that Column will mal. e ont 
ram! places; The Log. 3. HH omitting the In- 
lex z, | find 544821 to anſwer 3506, and the 
"index ſhews they are all lutegers, the Index 
35 ewing the firſt figure to be the third from 


ri k nity 6 ; ſo the” Log. 1.54482 1, would ſhew 


ob, that is 35 In:egers, and - parts, and 
4421. „ 106 all Decimal parts, and 
S 544827. 03 50G parts. Bur if the Log. be nor 

actly to be ſo nid, and that youdelire to have 
places to five figures, firſt, find the number to 
places as betore, with noting the common dit- 
rence ur der D on the fide, and taking the 
ference betwixt the Log. given and the Log. 
puad in the Table, then fee ing the common 
pifference in the Table of Prop. parts, in that 
me find out the difference ot the Log and over 
ke head you have the fi. th figure. Example of 
s Log. 2.543612, the Log. next leſs is 


_ $357! ange 3496, ti. e common diffe- 
47 nce is A, he diff. o: the Log. is 41, Which 
he ful the Table 6f Prop. parts againlt 124-gives 3, 


d that the abſolute number is 34963, and be- 
zule the Index is 2, 34963. 5 
B 3 Aadition 


(30) | 
„ Aadaition of two or more Log. [FE 
It the Indices be both (or all) Intege 


whole, add them wirhout any more, 

[f the Indices be ſomeIntegers,ſome party 
is, be unlike,it the Index upon adding be it 
aboye, caſt away 10, the Remainder is the 
dex ot Integers, if under io Decimal pam 

If the Indices be both Decimal parts, z 
added be under 10, add io to the tame, if 
tothen o, it above 10 caſt 1o away ; th 
dex thus gotten is always of Decimal pam 


2.057821 2.237242 7.397941 7.874 
. 83210 9.875062 %.875062 #®.69h 


—641031 3698971 7 73003 176 


add 10 to it, and obſerve x hether the high 
ot. greater value than the lower; if fo, t 
mainder will be Integers, if not, decimal] 


Ti 

. 0.811275 A 

Subſtration of Lag. s th 

If rhe Indices be whole, then as before. © * _ 
If the Indices be either of them, or bo 

cimal parts, {et them one over another, a” - 

the higher be a ſmaller hgure than the 1664 

* 


2.033421 3 575% 7 875062 1.235 
9875062 2.033421 1.574031 Cott | | 
2-158359 7.841641 1.301031 7.66f 


The Log. of a Fraction is found by ſub 
ing the Log. of the Denominator tromt 
Ns — — : r it is — 
ceſſary to multiply a Log. by 2, 3,4. Cr. 
It it be an — of parts, 3 that 300 
the tormer Indices, viz. For the furlt | 


1812 


sr, Cc. and that in muitiplying the figure C- J 


next the Ind.. the Tens are athrmative, an are 
to be deducted out of the Product ot the Indices 
ot parts. N 

ro divide a Log. of 
parts, it the Index be 1543211 7.987214 


even it is ordinary, but 5 
it uneven, then add to — 282807 
the Ind. ſo many Units 9039 939070 
ill it may be divided, ſetting the Quot. down 
for a new [ndex, augumenting the next figure by 
ſo many times 10 as you added to the firſt. 
3) 5.321412 3) 7.232151 
. 440470 74A 
The Admirable Uſes of the Log. Table 
To multiply oae Number by any other. 
Add the Logarithms of the Numbers, the Sum 
s the Log, ot the Product. 


N. Log. 
32 1.505150 5,12 © 709265\| X zz 1664 
@ — 1.716003 1,55 ©.190332[|x 5,12 X 1,55 
1664 3.221153 7.9360 0.899597 |, = 7,9360 

To divide one Number by another is to ſub- 
tract the Log. ol the Diviſor from the Log. of 
he Dividend. 


1 N. KG 11-6 L. 

1 ividend 7289 — 3-462 439]},4512 — 3.654369 
wifor 32 — 1-5o5150[f,0315 — 3.493211 
Quotient 227,8 —2.35733-![14,32— 1.156058 


To extract the ſquare Root of any Number is 
halt the Log, of that N. or divide it by 2,the 

Quotient Log is the I. ot the Roo:; and to ex- 
act the Cube Roor, to divide it by 3. 


B 4 Number 


2 Numbe 75842 — 4.859852 + 3790 


C23 3 


Divided by 2) 2.439925 3) 1.626 
Square Root 275,37 Cube Root is 4 


To find a mean proportional betwixt 2 nu 
bers, is to add the Log. of them together, 


take halt; | 


L. 


' 9 — 0.952242 
The numbers are 3 16— 1.204120 


Z 2.15830 WO 
The middle Proportional iz || 4 1.079191 10 
To find 2, 3, 4, 5, ec. mean Proportiqn 3 
berwixt any two numbers, take their differen - 
and divide t by a number more by one M 6 
the number ot means detired, as if 3 meansd 
vide it by 4, Cc this Log. Quotient 'added ] 
the leaff, finds the firit mean next it, and i # 
ded to the laſt tinds the next, . Ir is deh 3 
to have 3 mean Proportionals betwixt 4 and. By 
the Log of 4 is 0.602050, of 64 1, 806i! 
theſe two added makes 1.204120, the 3 


0.301030, Which added to the Log of 4, 
0.90J090, the Log: of 8 the firlt mean, u 
again added gives 1 204120 the Log. of 16; 
2gain the Lug. of 32, which 8, 16, 32, art 
ti.rce means betwixt 4 and 64. 

8. Ot Reduction, Greater names are brouy 
lower by Multiplication ; as Pounds are brow 
to Farthings by mulcipi ing a Pound by 20 
and 4, and back again by dividing by 4, 12,2 


20. Ordinary Fractions are reduced into 23 

cimals by multiply ing the Numerator by , 22 
2 1 «+ 

a thouſand, and dividing the Product by of 21 

Denominator. 20 


Hence are all the Fractions of money, weis 


1 


& 8:90 


(33) 


ge. turned into Decimals, as follows ; c- 3 


LOS able. of 1 1. Integer. The half of ſhillings is 
e decimal, as of 16 s. js 8, of 6 s. iS q 3, of 11 


- 2 nes 155 of 1 8. 105; and nate in general once 
her, a all, that 4 of any thing is125+|s5 and 1 75 


NA 


1242 


— 


DECIMAL TABLES. 


Table I. 


4'20 We Eng.Coyn 1 J. Int. 


yu 045833 
041666 
0375 

«033333 
029166 
ans - 
020833 
016666 
0125 

008323 
004 66 
00313 

ooꝛo83 
001041 


Table II. 
ei Thoy wt. Int. 1. 07, 


"roug 


Pen wt, the [ame 
with Jbil. 


20, 

25, gr. 

mo 23 047916 

10% 22 [045833 
4325 


041666 | 


19 03959 
18 | .0375 
17 | 035416 
16 | 033333 
18 | ,oqnzy 
14 029156 
13 | -027083 
12 O25 
11 022926 
| 10 | .020833 
9 o'875 
8 £16666 
7 014533 
6 0125 
. 4 010416 
| 4 | 008333 
1 00625 
138 004166 
1 .002083 


great wr. 112 C. l 


27 . |. 24071 
26 232142 
25 223214 
24 214287 
23 205352 


22 196428 


| 


1 


| 1875 
20 | .178571 
19 189942 
18 160714 
17 15175 
16 142857 
15 133928 | 
14 125 
13 116071 
12 107142 
11 098214 
10 O89 285 
9 | .080357 
$ 071428 
7 0625 
6 053571 
SY 044642 _ 
+ 035 714 
3 026785 
2 017257 
I .008928 
oun. 
15 08370 
14 007812 
13 007254 
12 ,o06696 
11 6138 
10 | .oo5580 
9 05012 
8 004464 
7 | -003906 
6 | 003348 
5 co 279 ο 
4 0041232 
3 001674 
2 001116 
I ,oo055$ | 


_ 


qua re, rt 
* Oo 3 
T 0002 2 
1 000 1 
Tab. IV. Aver 5 


Oun. 


weight Int. 


— 
BY 
a 


—- 8d w+|vooawn ©© 


. 
4 313333 
029 3 25 
pr 2 | [166666 
| 000976 = 083333 
vera 777 ; quart 
ab. V. Liq. Meaſure 06 
Int. al or uar. the Int. : 41666 | 
937 7 875 1 020833 
875 6 = Z quar. . 01041 
$125 . 4 2 : 
75 4 oF Tab. VI. Dea mal, 
wp 3 | 375 of a Tear. 
6 8 | a9 | 
= I 25 Month 
. 25 8 l 083334 
2 .166667 
- BESS 
un tj os | | © [| 59 
5 Tab. VI. Inches in BFS. f 
den Dec. Int. 1 Foot 3 
e inches 2 | .0054795 
J | | 516665, | 3 . 
: 0109591 
5354 gs 200956 + | 0136988 
her 665665 6 k 0164380 
* 7 583333 7 091784 
4.09) 6 5 8 021932 
420 5 | 436666 9 0245579 
L 
* The uſes of the Decimal Tables. 
341] 


Any parts of money wg or meaſure given, 
vou may turn into Decimals or contra. 31. 1 F8. 
ud. =3, 73124, for 15 8. = 75. 7d = 
Jon 9166, and 1 coz08, in all 3 |, 8424. Ar - 
gain, 


(636) 
gain, 16 C. 1 l. Averd. weight = 16 
It Decimals be to be turned into their x 
again, as 37 l. 5692, firſt 37 1. is the h 
then 55 of the firlt 2 figures will be 11 
the remainder ,0192 will be 5d. :. 


9 A ſhort Specimen of Fractions for t 
ter remembring the Rulcs of 


36) 54 (1 
(. of the great] c 36 36 C. M. 19 


Common meaſure'} * f "= 18) 26 (2 
+ 
(2.) Reduction 16) 13 


12 18 are — at 
he 7 Þ 26 

12 
3. Fractions of Fractions g ot 4 of 5 = x 

84 
4 Addition and ſubſtract. n 
of fractions reduced 4 36 339 f 
OS 3 
3. Multiplicat.— X — = — (6)Diviſc=. } 

3 5 15 5 


10. Of Progreſſions and Combinatiom 


1- Geometrical progreſſion that begins 
Unity, you may come at any term of it 
tiplying the Log. of the ſecond term 
number of ſo many places, as the diſtang 
quires lefs, 1. Ex. ina progreſſion that i 
ble, have 1, and the ſecond term 2, and 


deſire the 8 term, multiply the Log, of 24 
it gives you 2. 19721 ; the Log. of 128, the 


(37 3 


term, and this holds it the firſt term be not Un. C- 2. 


ty, it you take the ow of the Ratio. 

2. Combination of things may differ many 
ways; Two only are here conſidered: (1.) In 
the changing their ' poſition, as in ringing of 
bells, the other in the matter or ſubſtance ; for 
the firſt, ſer down a Series of nambers from Uni- 
ty, multiply 1 by 2 ſhews As 
2 things can be changed 1, 2, 3, 4, 5. 6, 
twice: Again 2 X Z 6 2.6. 24. 120.7 20. 
ſhe ys th ee things may 
change 6 times, 4 may change 24, and 5 120. 

For the ſecon i, ſuppoſe 4 6 c be eflentially 
different a Ternary ; There are three Unites, 
a, b, c. three Binaries, ab, bc, ac, and one ter- 
nary abc. and ſo many Combinations there may 
be and no more. 

Now to find out the Combinations it is caſily 
done by the poſterior Table in Mr. Oughtred's 
Clavis Matth. p.(37) he calls it (plena h.ec my- 
fteriis pulcherimis Tabula) I fay the numbers 
ſer by the Species ſhew the Combinations de- 
fired, only one of the extream Unites muſt be 
left out, and the obtaining thoſe numbers is 
thus ; ſet down Unity, then repeat two Unites 


and leave one {pace, and 

then 2 {pace*,3,4,-c.the I 
Intermediate are filled by 1.2.1. 

adding the numbers on ei- 1.3.3.1. 
ther ſide ſtandingabove, as 1.46.4.1. 

to make up the loweſt row 1. 5. 10.10. f. 1. 
1 ſtanding next a- Oc 


bove on either ſide, 4 + 
6= 10, Cc. then leaving out the Unites, onthe 


right hand : 1[1— 
ſo that if the 2j2 + 1 — 
3 


—1 


—3 


matter be 2, r , 
there may be 4-6-4 . 
3 Unites, 3 5 CIO +10+5+1-—=3t 

Cc. Bina- 
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Binaries and 1 Ternary in all 7 Combinatiag 
It the matter be 4, there may be 4 Unirtes, 
Binaries, 4 Ternary, and 1 Qurxernary, 15 =6 
11. Of Proportion, Direct is, when more g 
quires more z and leſs leſs : This is called the 
Golden Rule, when 3 numbers are given to fit 
a tourth, and requires that the ſecond and this 
terms be multiplied together, and the firſt & 
vide that Product, the Quotient ſhews the a 


{wer : Ex. It 5 yards ot any thing colt 1h dh 
what ſhall 45 yards colt? An. 61. 15s. for th 
ting them down thus; 5. 15 :: 45. 45 X 15=Þ an 
675 and 5) 675 (135 = EL 15s. w 
The Back Rule requires the firit and ſecm i R 
to be multiplied, and that the third diyide u ;, 
Product. And this Rule is known, becauſe tht Me 
more will require leſs, or leſs more. Ex, , 6. 
horſes eat 5 pecks of oats in 3 days,8 horſes wil 
eat 5 pecks in a leſſer time. i 


The Double Golden Rule, or Rule of 5 Nu 
bers is of great uſe in many reſpects, and then G; 
fore as it is eaſily explained in Moore's Arn 11. 
take it from thence : Let that which is the p Þ 
cipal cauſe of loſs or gain, intereſt, action, f 
be put in the firſt place; that which betok 
Time, diſtance of Place, Cc. be in the ſean 
place, and the remaining in the third; und 
this Conditional part place the two other tem 
cach under his like; and there will be a blu 
to ſupply under one ot thoſe above, either i 
der the firſt, ſecond, or third. Ex. If one 
dred pound in 12 months gain 6 l. (this is 
Conditional part) what ſhall 50 J. get i 
months, place them down as in the Rule ; 1 

here the blank is under i 
lib. m. third term, but if the dem 
100. 12. 6. had been, in how ml 

50. 3. Months would 50 | ik 
gained 15 8. or if 100 
. IT ON 
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12 months gain 6 l. what ſhall the principal be, C- 3 


that in 3 months would gain 155. ; in theſe two- 
laſt caſes the blank would have been under the 
firſt or ſecond terms, there are but theſe Caſes; 
Rule 1. If the blank be under the rhird term, 
multiply the three laſt for a Dividend, and th 
two Et for a Diviſor, the Quotient of theſe 
gives the ſixth ; XX; = goo and 100X12 — 
1200 NOW 1200 ) 900, 0 (275 = 15s. But if 
the blank fall under the firſt or ſecond term, 
then the rule will be; Multiply the firſt, ſecond 
and lait for a Dividend, and thethird and fourth 
for a Diviſor, the Quotient is an Anſwer : This 
Rule ſhews ſimple Intereſt, and all belongs to 
it with caſe, and was thus tound. Set with Mr, 
Mern, P. T. G. for the principal Time, and 
Gain in the Conditions, 8 p. t. g. 8 
| p p 

it will be P. G. :: p. 3 and T. 7 420 


Gpt 
7 =g. So that multiplying the 3 laſt for 
Diridend, and 2 firſt for Diviſor is the firſt 


G,pt 
Rule, and becauſe — g. it will be Gpt 


15 T 
=TPgthereforet = 2. p= hu 
p Gt. 
which is the ſecond Rule. 


12. To any two Tumbers, to find a third in 
continual ion, Rule. Square the ſecond, 
and divide it by the firſt. 


CHAP 
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ſire of Sir Rob. Long, and it ſeems admirabi 


Vnites, Dozens, Groſles, Cc. and the parts "= | 
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CHAP. Iv. 


Rules of Practice, 


IN | 
ARITHMETICK 


For Iatereſt, plain and ſpherical Triang 
Meaſuring of Plains, Solids, Circles u 
Spheres, Gaging, Fortification, Gu 
nery, Aſtronomy, Dialling, making 
Watches and Movements, Geograph 
Navigation. 


&'- Res of Practice in Arithmetick ; Fi 
learn to half a number from the let 

to the right ſpeedily; As for Ex. 8431076, th 
half is 4215538, beginning with 8 take & 
4 take 2, theſe are even and eaſie; bur for 4, 
take 1, and carry 10 to the next, which is 
I take 5 remains 10, then tor the o, I take 
and ſer down 5, for 7, 3, and for 16, 8. 1 
brings — into pounds by cutting off f 
laſt figure, and taking the half of the relt ; th 
7946s. make 3492 1.6 s. C . 2 
2. Becauſe that 12 pence make a ſhilling, 
will be well to be expert in Multiplying or 
viding by 12: A ſmall Paper of Duodecn 
Arith. was 11 years fince drawn up at the 


with -what eaſc and tewneſs of res, th | 
Arithmetick will work all meaſures by tooraſh.” 
inches, and 12 parts for the inch, and for i 
lings and pence, and 12 parts of a penny! 

mult two figures or digits be added, vi. K 
10, and n for eleven, the Account will 
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miniſh accordingly : But here is not room to 
plain it, take an Example: A piece of black 
arble 2 feet 9 inches and half broad; 3 f. 2 
ch. and a quarter deep, and 8 foot 3 inches 
ng, how many feet? And what rate at 15.3 


* 29. per foot. 
— I the firſt operation, (Op.1.) (Op 2.) 
ang] 6 = 18,for which ſet 2.96 61.4 
lesen 6(the o erplus a- 3.23 13.6 
ICS ve 32) and carry one; 56 3080 
Gan 3+9 = 2, and! * 

a 1379 75 570 1640 
king uried makes 23, for * 614 
rap nch! ſer down 4 the N.. 506 71.885 


erplus above 127 and 
krry 2, the 12. in 28; *. 3 
n 12 6, and 6 2 2284 
che the which lſet down. 51122 

hen I come to the Mul- 61. 4 ＋ 4. 843. 
plier 2, and ſay 24 6 
| 12, | ſet downo and carry then 2 F9==18, 
h is 88091841 = 19,for which l ſer down 7,and carry 


8.3 — 


dale nd fay 2 f 2 = 4, and 4 1 = õ, which l ſet 
. en Thirdly, I rake === 1 
-off e multiplier 7, and fay 88 —— 
t - th 16=18, and ſetting 2 bo 12 I 

3 1 r, then 3 > R 24 — 
Hine 899 —27,and27F1= 36] 3 
oo 8, for which! 100 down. 5 = 48] 4 
* and carry 2, then 3 2 [8 6o| 3 
the « 6and6t2=8, OE. XV 2 ol 6 | 
ch three Produts I 2.2 94 7 
es, car ing 1 for every | 96] 8 
ont and ſetting down V * 108] 9 | 
wr We coverplus, ſo is the ſo. | Sx 120 10 
1 Her dity of the whole Mar- [g 88 13211 
z. 1 © dozen and 1 foot, S | 144 | 12 
all We". 73 folid feet and 1 
arts Hurd, and by the ſecond operation, the price wilt 


e ) dozen 105. that is 94s. 8 d. 39. 
3. The 
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3. The Aliquot or even parts of Shilling 
Pounds are to be learnt, as 1d. 2 9. is 
eighth part, 1 4. the twelfth part, 2 d. thei 
part, 3 d. the fourth part, 4 d. the thai 
6 4. the half of a Shil ing ; 1 5. the twe 
part, 2 5. the tenth, 4 5. the fifth part, $ 
tourth part, 37 44 the fixth part, 61 WM 

the third part, and 10 z. the halt of a pa 
* Knowing theſe, the price of any one tha 
be known, it 1 / or-1 Integer of that thiy 
known. At 6 4. the ounce, what coma 
ounces, becauſe 6 d. is the halt of a Sul 
take half of 372 = 186 Shillings : They 
you have in every Book of Arith. 

ou may obſerve the even parts of otherthi 
ſuppoſe the great hundred 112 l. the half l 
the quarter 28, the eighth part is 14, the] 
teenth part 7; ſo that at 54 s. the C. 
come 15 C. 3 quarters and 18 pounds, the u 
hundreds come to 40 J 10 f. the; quam 
three fourths of 54 5. which is 40s, and 
Laſtly, for the 18 J. find what 14 J. come 
VL. +) 9d. and 4/. to 15. 11d. in all 
195. 24. 

4. The hundred weight whetherneat, d 
great C. which is 112 J. it will be worth» 
to give you the price of either at any ſmall: 
the pound weight; Ex. at 3 d. 2 9. the pou 
what comes either C. to: Put the price d 
pound into farthings, viz. 14 ; for the Ne 
account twice ſo many Shillings, and as n 

ence as farthings ; and for the great C 

o many Shiilings, and as many Groats as tl 
be Farthings in the pound weight. Ex! 
and 145. make 28 f. and 14d. makes 29 #1 
the Neat C. and 14 s. twice, and 4 
make 32 5. and 8 d. tor the great C. 80 U 
expences are for every penny ſpent a dai 
pound: one halt pound, one groat, 


w 
| * "0 * 
| fo 37 2 and felt: 8 CG 


1 Cp 
+ 1 
2 pr. I. p. C. pr. l. 1 
= = d. . S d 75 
L p. No d. 1 8. 5 om: 
J. 6.12. 18.4 
5 . 4 15. tes 
. 8 3+ o 3 5. Mo : 
2 O. 4 7 3. I, 8. 418 1 | 
. 18 . 2 a erc 
3 O. 7 : 7 3. * — 5 2 
5 | HY ! | 
1 5 ed 6. ö. el 
1 8455 2 3.10.0 2 6 OS 3 
; 370 my A other 20 
2 - 33. M is 1 
6184 S (3-14-81 Þ 3 
3 0.18.80 8 Jo ke | 
1 7 1 01 1 . 1 
ry 6.15.4 ; 
cm 1. I. o 19.4 2 6.17. i 
15 3.4 ak. „ : 
& vs 81 304. 1 [2uþ 
8% 94 ＋ 015 12 | * 
3 2 |= 7 2 
; 2 21 . 5 
1 h. 10 24. 8. 8 4 4 . 20 5 
£ Low 7 14. 7. 9. 422 
5 1175 0 18 118 
| | 4 — 157 l 
+ I 5 1 41.8 7.140 
1 1.19 8, 8c 1 
4 2.0 3 3 BIT 
- | (2+ | <4 5 
2.4. +' 5. 2. 8 174 | 
| —.— 42 3.42 
5 E Faces 12 ä 
7 . 1 5-7-4] 2 . 8.424 
13.0 3, 9.8 ) 8. c 
5 125 o 18 3. 
: ia 
6 h.! 6. 


1 * 
{ [4 
4 Ee 


1 hin 1 
"ns in wa 
Note ſhall 7 25 and 9 6 
Good 85 3 : 5 * 
5 k * i |, 
Weigh 
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Wm 1 to 120, Cc. a 

At the later end of the Book you have a 
able tor the ſumming up of Commodities, tlie 
e is plain by Infpection only. 


* 


8 2. Rulcs of Practice for caſting up of Inte- 
ſt Money, whether Simple or Compound, re- 
tes and values of Leaſes. 

1. Note is of fimple Intereſt, of uſe amongtt 


G erchants, you mult know rcadily to caſt 
Pre days berwixt any gewo named times: ln one 
0 4 ar 365 in tWẽ “ years 7305, in three years. 


10953, and likewiſe 

224 ———| by this Table to find 
Tb. 31 the days ; Ex. 1, From 
275 March' 59 the beginning ot the 
149-10 245 Apr 90 Fear to the 1Ith. of OF. 
— — — Ocober has 273 days, 


P. e 120] and 11 makes 284. 
0.0 | + June 151 Ex. 2. from the 12th 
10. % j181 | of arch io the 16th 


2 1194540 [122 Arg. 212 | Sof December, ſubſtract 
"[to.} 92 Sept. 243 Mar. 59 , 12. = 71 
16 61 Hb. 273 from Dec. 3, 4 ＋ 16 
10.12 31 Nov. 304 | 350 reits 279 days. 

' OO Dec, 3341 Ex. 3. From icth of 
Tune 1673 to the 5th 


an of Fehr, 167 4. Say 
* lei 240 days. The Intereſt 
one day of onePound at 51. per Centum is this 
he decimal, ,0001 269826, at 6 / per Cen tum 


boot6438,, which are gotten by dividing 5 
nd 6 by 36500; and ſo of any, other: Now 
iind rhe Intereſt of anyſim of Money for 
ain days, firſt find the Incereſt of one pound 

br that time, by multiplying ,000164.384 for 
per Cent, by the days; and then that rome 
| 'Y 


from I to 40. I I. 3 J. 9. 27 L. 8: J. all C- A. 


£45) 

| by the Sum of Money gives your deſire ; 
lily if you add theLogarithm of ©.21 586488 
6 per Cent. or *.13666528 for 5 per 
the Log. of days, and the Log. ot the Sw 
Money propoſed together. it gives you ti 
of che Intereit ; and to rebate or to knoy 
lent worth of any Sum due hereafter, 
muſt find the —— of 1 1. tor that tim 
ding 1 Integer to it, and divide the Sm 
und ed by it, the Qvor. is the preſent 
Here follows a Table ot ſumple Intereſt of 
for any days _ 10000 8 6 per coy 


FT cw 0:16, 
34 3-452 3-941) +3944 
61 6.904 7-890, 788 


9: 10.35% 11.837 1.183 1 
13:} 1.808) 1: 3-780, 1.570] 4 
16:} $-260, I: 7.726, 1.992), 
: 8.712 1: 11 6710 2.367] 0 
3 0.164 22 3.616 2.761] 
1: 6: 3.616 2; © 7.561] 3.156 4 
1: 9 7068 2: 11.506 4.550 


The ule ot this Table is eaſie ; the fit 
lumn are days, and if uſed with the 
Column are thouſands ; if with the this 
hundreds ; if the tourch are tens, and the 
are ſingle Unites Ex. What is the uſe of 
tor 17 32 days. An. 5 s. I. 4 
Gere 1. yo =  nov6le ii 
2E 75 =3 f.andifyoutum 700 2 


a 66 as Z 


© cow | vr [ub 
— 
= 


{ 


the Intereſt of one pound 30 l 
tound as before into deci- 2 3 
mals, and multiply it by the 51 


Sum propounded in Decimals, It gives the WP |, 
tereſt of that Sum. And tor equation d 
ments, or giving of time, as at 2 three Mat 


Pg 


| 58641) 


er 


reſt, The 


be. at 6 pe 
ide it by 2 2 + 


4 g of 1,06 0.025306 
367 + Year 0.012653 
x i Year 0£,006326 
761] Month 0.00 21 09 
2 of Week 00-0527 
57 Day 0.000075 
6 fuſt 

the 


d ot the term? A. 


ready money ? B. 


o 3 
2 
l Yearly, 
W 1,05 — © 025305 
3 


11910 0.07 591 8 


8392 „924051 Ar. Co. 2 
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ſire ; fat 3 fix Months, c. or Weeks, Years, or (. 4 
ys, or the like; ſuppoſe three, 3 Months, 
Itiply the termas 3 and 3 makes 9, add the 
3 makes 12, the half whereof is the e- 
d time, wiz. 6 months. So the equation 
4 {1x months, is 15, x. 4x6 =24+6= 
zo is 15. To conclude this Note of 
ple Intereſt practiſe is the double Gol. Rule 
ht betore, it anſwers all queſtions whether 
e principal, time, or gain. 
f 7 *.. Intereſt, or Intereſt upon 
garithms anſwer queſtions of 
s nature with great eaſes, and firit it the In- 
Cent. find che 


Log. of 106, 


Years, by 4 for Quarter 
12 for Months, and by 355 for Days, an 
p theſe Log. for Uſe. 


ou have fix Queſti- 
ons in Moore's Arith, 
wrovght at large, the 
following Examp. will 
make all plain tor 1 1. _ 
wiz. Mr. Oughtred's 
fix Theorems aiter 6 
per Cent. Viz. A, B, 
C, D, E, F. 

The. 1. P. lends to 


l. for 3 years, what mult P. receive at the 


The. 2. P. hath owing from R. 1 l. at the 
Id of three years, and would know the worth 


So that A an- 
ſwers the firit 
Quaeition; that is, 
P. muſt receive 
11. and ,191 of 
J. that is, 3 8. 
and 10 d. And 

B the 
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B the ſecond, that is, 16 f. 9 d. ob. 4 
by multiplying the Log: ot 1,05 by 330 
che Arithmetical Complement of £4. 

The. 2. P hath an Annuity of 1 [ps 
and R forbears payment to the end of 
years, What will i: amount to? C, 

The. 4. Ris to pay 11. at the end off 

ears unto P, and would know what rent! 

paid yearly tor that Debt ? D. 

Firſt, A. 1 
18 1,191 —1 14-—==,191” 281033 
=,191, and 1,06---1 = ,06 *77R151 
rad = C 2,1832 0.502882 EF 

trer Su „31413 - ,497117 ⁰ 
ſtraction it td =: 
leaves the Log. 6of C31. 3s. 8 d. wml 
Arithm. Complement is D. 6 s. 3 d. ob 

The. 5. P lnsan Annuity of t J. per & 
three years, and would know the preſent 
in ready money. 

The 6 P hath1i to beſtow of an 
for three years, and would know the y 
Annuity. 

Theanſwerto C 2,1833 0.502882 
the Sth Theo. is E A, 0.075918 
2 l. 13 8. d. ob. E2,6728 0.426564 
and the 6th F F, 37414 5.573036 
7 s. 6 d. Thus 
tor 1 1. the Anſwers are fitted to all the 6( 
ſtions, and the fame is to be perform! 
the like manner, if the payments were hall) 
ly, quarterly, c. taking the Log. anſwel 
betore. And after you have found y 
ſwer tor 1 | by adding its Log. to the l. 
any other Sum, it gives your deſue.! 
352 l. 10s. were duc 3 years hence, andi 
lire to know whatit is worth to pay pre 
add the Log. cf ;52,5 —- 2.547159 to Us 


7 
hi 


Here follows 2 Table to Purchaſe by, at 5, 6, 2 and 10, 
per. Cent. Intereſt. 


KS 


- 


| 


81 19 
91 


19 


110 10 
1 wn 
2 - 9 
43 
# | þ, BK. 
T2 

N15 
816 6 
© # rr 
> > 
ns 4 
1319 5 
1510 F 
171 2. 
1912 1 
2112 10 
2313 6 
2514 1 
e 8 
2915 2 
I 


.'5 per C. & per C. & per C. 10 


2 00 11 
1 11 J 
3 7 
3 G32. 
— 34 _0 
SIN S.10 
5 
6 1 
6 100 6 3 
7 4193 
7 11 / "M8 
8 10]7 1 
3 
10 89 1 
DD 
11 glio o 
iz 410 4 
iz 910 8 
ty. go 51 
i 12 
13 fie 
15 1 
+ WH 17 
16 2112-4 
6 5912 F 
16 6/12 6 

16 7-12 6 


©] wow ww © oo cow & uw ww ++ jour 0 


10 


The firit Column is of Years,the ſecond 
time to Purchaſe, the firſt Figure being 
the ſecond Months. A Rent to endure} 
is worth ready Money atter 5 l. per Cent, 
and 9 months; the third Column 84 
Cent. the tourth at 8, and the fifth 
5 |. pir Cent. is at 20 years purchaſe, 66 


years and $ months, 81 per Cent. at 12 
an half, 101. per Cent. at 10 years ; N 


and 6 l. per Cent. may be ufed for F 


Eitates, and the 8 l and 10 l. tor 


16 


Cz. Of Plain and Spherical Triangles, C-4- 
Inſtead of Chords, the Sines and Tangents 
were invented, and brought to a Decimal Ra- 
dus; and it might be wiſhed; that the Saxagena- 

Account be left off, and the Centeli mal taken. 
After the Logarithms, you have a Table of Ar- 
incial Sines and Tangents to every degree and 
muaure. 
The Sine or Tangent of every degree and 
mute, it they be under 45 Deg. are found by 
poking in the Column on the lett fide, the De- 
prees are in greater figures, and it above 45 deg. 
by looking in the Column on the right tide, ac. 
dunting from the bottom towards the top, 
lrample: The Sine of 130 zo“ will be found 
368185; the Tangent 9.380354 ; the Sine of 
J 20! will be found 9.965050 ; the Tang. 
d379213 : The Complement ot any Degree 
ad Minute being the Remainder of the ſame to 
9, anſwers in the ſame line in the two out- 
bolt Columns; as to 22 10! anſwers 679 
o, and fo doth the Sines and Tangents, for 
de Sine of 222 10” being 9.576689, the Sine 
966653 being its Complement or Coline of 
% 5o' ſtands next; and fo of the Tan- 


ts. 

1088 Now to find the degree and minute anſwering 

61 10 pany Log given; ſuppoſe rhe Sine 9.457584 ; 
„ek this in the Table, and find it anſwers 

0 40%, and to this Tangent 10.475410, 710 

, anc if you ſeek for every ſecond, you mult 
e the difference ot thoſe rwo Log. betw.xt 

urs and the lefler ; then ſay, As the hrit Diffe- 


nn is ue, 1s to the other Difference : : So is 60. 75 
ne fie v<conds ſought. Ex The Sine 9.500163, be- 


8 Ee. the next leſs in the Table 9.499963, 

ifterence 200. The Tabular diff 379, then 
5 If 379 60, 200, it will give zz, ſo the cor- 
22 reſponden- 


— 


— — — — 
— — — — 
— — 
— 
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reſpondent Degree, Minure,an Second, will 
182 2c 3201, This being learat- we come 
Doctrine of Plain Tiiuules, but firſt knows 
Chawscters; Jan Anglg; rt a right An 
l. a Side; Hyp. he Hypothendſe; Ba. Bali 
Cathetus, A Triangle; Dat. given ; & 
T. Tangent; Cot Come; Cor. Corangs 

1. Ot plain As, let every rt angled A it 

ted with three Letters, A, B, CI 
(rt. 4) be the rt 4, BA the Baſe, CArbg 
thetus or Perpen. and BC theth 
(F. 1) theniſe, and all oblique As with! 
(F. 2) let BD be the Baſe ; then obſerves 
Propoſiti ons. 

Prop. J. The Sides and sines of the qq; 
Angles are proportioual, and in any Trl 
where two Sides, and one Angle oppallt 
given, and it be required to find the Ang 
polite tothe other ſide; As I.. S. £ opp. f 
S. { required ; Or it two Angles, and the 
oppoſite, the one be given, to tind the l 


C 


{ite to the other: Say, As S. (l. opp 28 
required: this reacheth generally roall 48 -: 
that mart Aa it one accute Angle be þ 0 


the other is known, becauſe it is the Cal 

ment to 90, and in an oblique & it rw 

glos be known, the third is given, becaulf 
Complement to 1809 

Prop. Ii. ln rt 4 As. As one Side toll 

ther :: So is the Rad to rhe Tl 

(F. 1.9 an £ oppote to the other, B A. 
Rad. t. ( B. 

Prep, 111. In every plain A. As the i 
the t Mo Sides, ist- hs Ditterence:: 
Tangent ot hat the ſum ot the ewa 
Angles to the Tangent of halt their Di 
thetetore if two Sides and the angle 
be given, the reit will be known. 

Prop. 1. As the greater Side, to the 


nd, will | ( 30 ) 


me to | 

now e re(t ;: $5 is the DiF. of thoſe two remaining C- 4- 
HE A y des, ro the Lucke rence of the Segments ur the 

a. Be; che Per penckcular will tau the middle 
188 che Romain der, 


Sa; x ages HE I ES 
Theſe tour Prop. will reſolve all plain 28. 


ang 
d ax 

„ Gila che) ABC Rad. $0? — lo. oo 
A the { 2t K. Let the Hy- r 


Kbenaſe BO be gi. 5.17) — 3.26191 
en, and LB to find t: 4328 200— 9.676321 
Sie CA. By the 7 BY 2 2 
L Prop. } C A 605 — 2782519 
Having B the di- 

ance fromany place Rad. 90? — 10.000000 
ppoſite dthe foot, 1124 tect — 
Ange ards,and 1B 28» BA 1124 — 3.050766 
Opp. 21 dito find the height t: 413288 9.731745 
nd sos feet or yards: CA Gog —< 2.782612 


the by 
with 
oſcrvet 


he op 
Tra 


he |, any Prop. II. Fig. 3. ed 
23 ; 

f ag In the oblique { a DBC, Fig. 3. having the 

> be | CD B 43; 20, and the £ CBA 5355, the 4 


DC will be 122, and theL DC 14 40), 


1 rt two 4s are had by obſervation, the o- 
cat. Complements, by the I. Prop, you ma 

ave D C 335, and BC 271, which are the di- 
'6 tones from D and to C, though you came no 
ne T erchan D. Like- 
3 K. e in the 1t AEC, 

uppoing C A ſome 8. B. 14 40. 403455 
the ht unaproachable, DB — 11c}z. 000009 
: dB ie les at I) S.C 43? 20h). 836477 
wo on | aken, aud LBG 3 
D diſtance B C =71, . . . 
le ind betore; you may find S. DBC--58049; 928 420 

LL. CA Elf 
the jo tect, yards, e. e 


height, and B A 
r diltance 143,7;and by theſe two laſt Exam. 
2 all 


a -- 8 
all heights and diſtances, whether acceſlibl 
no, are taken. ; 

2. Of Spherical Triangles, and firſt ofn {ul 
In theſe there are five Parts, beſides then 
{which is no part) to be conlidered ; in the 
ABC, ( Fig.4.) A is the rt {, the Sides 
and CA are taken ſimply, which make 
—— the 4 C and B, and the Side B CA 

omplements, which make three parts, MN 
all: Three of theſe always fall into the( 
ſtion, whereof two are given and one den 
ded; and theſe three in - Queition either © 
all rogether, as B, BA, AC, or BA, AC 
C, or AC, C, BC or BC, B and BA, or C, 
and Bſin all which five caſes BA, AC, C. 
BC, are the Means, and the other twothel 
treams) or a ſunder or disjunct; as BA, 
and C; BC, BA, CA; C, B and BA, wha 
Ba, BC and C, which are ſeparated from 
other two, are called the Interinedials,theat 
the Oppolites, | a 

A 1. As Tang. of one Extreme, to the d 
the Mean :: So is Rad. to Tang. of the oa 

A. 2. As Si. co. of the one oppoſite, to 
ot the Intermedial :: So Rad. to the UW 
of the other. 

By theſe two Ax.and the former obſeryat 
any part q; rt may be gotten by x 
ET two parts: BY 
As Rad 10.000000 the & BAC, wil 
Si. BC, 34% f — 9.751284 let Bre reſent! 
Si B,. 230301 — 9.600700 2 — cy 1 
Si CA,13? — 9351584 enen Deel 
306 — on tr 
of the Ecliptick 34 20, I dema Al 
Dec. Here B and BC are given, 5 = 
CA are disjoyned, an , , ; 
_ — econd _ 


oppolites ; therefore by the ſec 


8 110 

celibeWoſ. BC ; : Si. co. B. Sine of CA; — oe: A- 

2 to rake the Complements of B and BC, 
teretore as in the work, R. Si BC :: Si. B. 

es theie CA ; chis is plain and ſufficient tor rt £ 


8. 
Sides Noe oblique Spherical Triangles, the Parts are 
three Sides apd 3 Angles, whereot three are 
een, and 1, 24) or z, may be fought; four of 
ts, ele (1x are called Ingredients, whereof 3 mult 
then given and one ſought: And of theſe 4, there 
ne deny be three ſeveral Divilions; Firſt, they may 
oppoſed one to another. as |. to 4, and l. to 
or contrarily, and then S. 4. S. I. :: S. 4. 8. 
or S. I. S C:: & 1. S. 4. Secondly, they 
| follow together or, Thirdly, three together, 
hd one removed. In rhe two latter, the part 
ght may be found at tWo Operations and no 
fre, by letting fall a Perpendicular, which muſt - 
ys fall from or upon one of the Ingre- 
and never from or upon two. For the 
ulculation of any of theſe, obſerve the Rules 
Low! 8 | 
e other. The Perpendicular being let down the two. 
gredients left entire annexcd 72 mult 
marked with the Letters, B BC the 4 
Side given 
IT. One of theſe two, either B or BC, muſt 
zn the account of the tour Ingredients in the 
s tion, and the Perpendicular mult always 
upon BD extended if necd be. 
HI. lfthe Js at B and D be both acute, then 
Perpendicular will tall within the , and then 
\= BL — BA, and (DCA == 4 BED — BCA 
iu the fifth Fig, But if the one of Bor D b, 


BC 2 c, and the other acute, then will it fall with 
. 2 may perccive in the 5,6, and 7 Fig. 
4 DAS BA BD, and { DCA = BCD+- 


A, as in the ſixth Hg. or DA = BA — BD 
8 DCA =BCa — Geb. as in the 7th Fig. 
4 . The 


* 
" 


Sides are given, to find an Angle: For 


"= ( 56 ) 

IV. The order being begun as betore, eith 
B or BC, either all four will follow onen 
or elſe three of them, and the fourth rem 
from the reſt, 

VAſter the Perpendicular be let fall,the 
Ba, AD, or the 4s BCA, or AC, or AQ 
found ont, as in rt angled Triangles 

After DA and BA, or 4 BCA, or CD bes 
as before, the Triangles are found and pern 
by two Caſes, and each Caſe two Problem 

Cj J. Where all four Ingredients follow 
Other. 

Probl. 1 Leader BC thus, BC, B 
and either BD, or D ſought ; As Sine 
BA:: t B. t D. 

Probl. 2. Leader B thus, B, BC, BCD 
either BCD, or BC, is ſought ; ſay, Col 
Coſi, BCA :: t BC. t DC. 

Caſe II. Where three follow immediate 
one ſeparated. 5 
Probl. 1. Leader BC thus, BC, C, OY 
BD, and either DC or BD are ſought; af 
BA. Coſi DA :: Coli. BC. Coli. 5⁰ 

Prob. 2. Leader B thus, B, BC, BCD,a 
and eicher D or BCD are required ij 
Si. DCA :: Coſi B. Coſi D. | . 

Laſtly, in the two Caſes, Firſt, wWheF 


Fig. 8. h, in the ABCPD, let all the ln 
given viz. BC 38, 30 CD 70, and; 
and let the Angle C be ſought : Firſt, ay 
the Arith. Compl. of the Sies of BC 
including the / fought. Take the Difta 
theſe Sides, and under that diff. (er doll 
third Side, take their Sum and Niffe 
ſer down their Sines; laſtly, ſum up all i 
Sines, the half Sum will find out an Archl8 
theSines,which being doubled, will belt 


re, eithe 
one a 
th whHii 


fall they 


or AQ 


5 

D bes 
d perk 
roblens 


s follow: 


„ B, N 
Sine D 


D 
Col N 


C, ct 
ht; Gay . 
3CD, a 
{1y,94 


where! 
For N 


' 


4 


L. 91 


X. 28 30 


30 


Half Z. JF 45 


Halt X. 14 
Sum — — 19 479163 


Sine of 230 18 doubled 36 = (C. 


17 


Si. 
Si. 


22 


38 30 Arith. Co. 0.205850 ' 
CD 70 oo + Artth Co. 0.027014 
3i 39 Diff 
BD 69.0 Third Side. 


Si. 


9.355096 


9.391205 


Half Sum 9.739582 


C: A- 


and it 3 {s be given, to find a Side, it inſtead - 
the grrateff vou rake its Compicment to 


ad them in Ca. 


hl) 


a * 


che Is will be Sides & Sides 4s, as in the laſt. 


. 01 Longimetry Plianometiy, & Stercometry. 
Nite I The meaſures uled tor lengths, as you 
are either Inches divided 
it 10 Parts, Feer divided into 100 Parts or 12 
es, a Gad or Rod divided into 10 beet, 
Wa Pcrch or Pole dis ided into 100 Links, 
Maining 16 Feet and a half, or 18 Feet ; theſe 


any of thee may be uſed as occaſion requires, 


ung 


rait Line; there fore ſet or 
In you 2nd the mak that way direct the 
e; or it you mcature by a four-pole Chain, 


Care muſt be had, that in meaſuring any 
me or Length u hatſhever. yo derive not 4rom 


I} p cke 0 be- 


the hindermott man Wok that the Leader 


trait, or cover the Mark. 
W you would know the Horizontal Line in 


It a Line decline, 


ng down a Pr ccipice at the end of the Gad 
Rod held Horiz nally, let fall a ſmall Stone 


gany ſmall Weight that will ſhew the Point 

gre you mult held Horizontally again. 

To level a length or Line, or to know what 

arrence of height in riſing or falling betwixt 
5 place 


place to place, which is a very uſe ful Pal 


; places are levelzit your tore Stations exceed 
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for carrying of water, or of underground 
or Soughs, take thoſe Rules: Let your In 
be carefullv and truly made, whether it beal 
ter Level, or (which in my opinion is the h 
Braſs T, the Sights to be two Proſpect Glall 
which may be had ofthe Mathematical 
ment. makers about London, with Direthos 
baut it: This kind of Inſtrument will full 
diſtance to a quarter of a Mile, or more ify 
be; and there muſt be two Mark-boardspla 
on Pike· ſtaves. that your Companions maj 
up or down as you ſhall direct them. 

Set the Level as near as you may in them 
berwixt the two Marks, Which your Compal 
hold upright in their hands with the ling 
Marks, and firſt turning to one, cauſe hi 
hold or fer his Sight even to the level of 
and ſo the other; the difference betwint 
Sights in Inches and tenth Par's givesthe 
or deſcent ; this is for one {imple Station 
it it require many Stations with aſcents am 
cents, then in a Note book ſet down yo 
Stations in one Column, and your fore ll 
in another, ſum up both the Columns, an 
the difference of them; it they be equal,thil 


the difference is lower; if otherwiſe, hight 
little practice will inform you ſufficiently 
rying a Stream or River, as the New Water 
a little above Ware to London, or elſeu hen 
mult allow a Foot, or a Foot and two Incl 
2 Mile in deſcent, or more, if your fall 
it; and this becauſe of the diſtance of tae 
gent trom the Surtace of the Globe of the 
in every Mile;and tho' ina Mile it will bet 
bur 6 Inches, j et it is better to hold to thel 
fite, Now tor Common Sewers or 

rr away the Water and Dirt of . 
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Ig ; for every4o Feer you ought to allow 2 C ＋ 
uy 3 Inches as — fall — be, which ineverY 
umu feet win be 1 foot $inches,or 2 foot 6 inches. 
bei For the length of —. — Lines, as 
ny Pol places beſieged, or ot heights or diſtances, 
re found by reſolving a Triangle that hath 


fide, and all the Angles given, as in Prop. 4. 
i fol Wain Triangles is ſet down,as you may ce in 
il z. Care mult be had, that the Angle BCD be 
doo acute, vi ⁊. never leſs than 2 degrees, and 
ere it will be beſt it the ground will give 
ns mae, to go from B, not in the right Line ABD; 


|. ogooff from Btowards Fat right Angles 

the for a dwerſion, Iwill give the heights ot tore 
om mids, Stceples, Obelisks, and Pillars, in the 
he fare of Engliſh Feer;as when S. Paul's Stee- 
ie hu had its Spire an, the Stone Work was 260 feet 
vel nd the Spire as much, which was 520 feet 
Was. Wand will be found as high as any Steeple in 


Iſfendom, only that at C-emona in Italy be. 
$28 feet excepted, the Ball on St. Peter's in 
is 466 Feet ; the Steeple at Roar in Nor- 


nung is 399 feet; at Strasbourg in Germany 
3 * cet ; at Lana ho ven in Bavaria 451 teet;at 
| » 0 


ena in Italy 279 feet ; the Tower Aſmel in 
a in ita 316 feet; Lanthorn at Gerous 


„high wer Pyramids 883; Boſton Steeple in Eng- 


eat a Stone Steeple without Spire, 1s 264 feet; 
Wi. aun hicight of the Obelisk in Rome, (removed by 
ew here to St. Peter's) was of one Stone 58 feet 
* half high, 9 feet 2 inches ſquare at the 
tall g rer end, and 6 feet 2 inches at the top, it 
* now upon a Pedeſtal of 12 feet and an 


high, and the height of the brazen gilded 


to che ede is 110 feet and an half in all, 


feet; the higheſt of the Pyramids 13 50 feet, 


19 feet and a half, fo now the Whole 


& Before we come to the meaſuring Plains, it 
be requiſite to ſhew, 1. 10 raiſe a Perpen-- 
dicular. 


. 
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dicular from a Line, Fg. 9. Suppoſe aa 
ab — ac,open your compaſles to above 
and croſs two arches at 4, ad is a Perpei 
2. To do it on the end of a Line, ſtrike an 
ſet the ſame wideneſs from d to h, and ti 
ther Arch at c, Which with a Ruler laid 
and 6 crols at c then is c a a Perpendioi 
Fig. 10. z. To let fall a Perpendiculark 
upon the Line 6 c, Hg. 11. ſetting one fot 
croſsthe Line in þ and c, from & ande 
the Compaſſes, make a croſs at c, lay aRuk 
and e, & draw ad, which is a Perpendialla 
Laſtly,becauſe hereafter there is great i 
of a Square, l ſhall ſhew you Low any N 
skilful Carpenter may make one that wi 
well ſerve your turn tor {urveying or plot 
Grounds, Yards,or Courts, and tor mealun 
ſame. Get a dryed piece of Box or Pearq; 
ill bear 3 inches or 3 inches an1 an hal 
ter, and turn it flat on the top round, w 
to fit tor the head of a Staff ; find the M 


draw 2 or 3 Concentrical Circles as you 
and Circles on the edge, divide the M 
four Parts, as you ſee in the Figure e 
takea Whiplaw very thin, and ſaw bythelt 
thetwoLincs 26a Ke cd at therightAnganl k 
deep; this will make a good Initrumentl 
ting off Perpendiculars when 2 have M d 
Suppoſe (Ng. 13.) 4, b, c, d, e, f. % 
Field, ſ come to 4, and ſetting a Becon pe 
at the corners l meaſure a c, and as Ig 
what lengthby the ſquare the Perpendianl th 
xd and kb will be, l mcaſure all thoſe e ta 
lars, and fet them down in my Book, 1 m 
ch and the Perpendiculars n and ns, any cc 
the reſt as you ſee in the Figure;and roy . 
obſervations down, I do no more but dra 
ac by tlie ſcale, and prick down the points fic 
x, and railing Perpendicular I ſet of Pt 


6610 | 
and ł A, which give me ab c, and h, I draw eb: G4. 
and upon it prick down u. , and 2», and ſet o 
vo and mp, and ſo I work with the reſt of the 
Figure, and I deal fo with the reſt of the Cloſes 
chere be more, and add all together. 

. Laſtly, to find the h 
. of a Circular Line, either 
0345 2 , whole or part, from Degrees 
ps 3 ihe and Decimal Parts, may be 
009913172 done by this Table; tne firſt 


087 265463 Column are De- 
1dicula 004719755 grees or Decimal 3952359 
cat ul 022173047 Parts, ſcond Ra- 2 03491 
ny Jl * | 39529349 ius is Unity: As 19174 


- __ 

— 

— 

— 
„ rH  w 


157979633 gp Ex. 32 and 6.90104 

ple 16” Dec. Parts; An 56 28 of 1000009. 56128 

neal Note II. Planometry, or the meaſuring the 

cara ſuperficies or planes ot things, is done with the 

n hall ſquares of ſuch meaſures, as a ſquare foot, ſquare 

1, win inch,ſquare yard, ſquare perch,that is by ſquares, 

je hole Sides are an inch, a toot,a yard a perch ; 

ou lee © chat the Arca of any ſuperficies is fd to be 

e Crag found, when l know how many ſuch ſquare inch- 

; 44068" es. tecr, yards, ec. it containeth. 

by . The Avea's of ſquares and oblongs are 

Angle known, if you multiply one ſide by another. 

umenth 2. The Area of any plain Triadgle is gotten 

nave any by multiplying theBaſe by the Perpendicular,and 

„ag halt the Sum, or the Baſe by half thePer- 

con way pendicular,or the Perpendicular by halt the Baſe, 

180 Or without the Perpendicular at all, add up all 

end de ſides and take half the ſum, trom this half nm 

ſe pen take every ſide, which call the three Differences, 

zok, multiply theſe three Differences and the haltSum 

no, u continually together, the ſquare Root of the laſt 

nd e Product ſhall be the ir ea of the Triangle. 

ut dan z. To meaſure any regularFigure that has equal 

poi ides,multiply halt the ſumof he lides by the Per- 

o dpendicular from the Centre to one of theſe _ ; 
0 
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To find the Perpendicular, conceive a Triang 
hereof one Side is the Side given, the Angle 
polite is the { at the Centre, tho other Angles} 

of its Complement, to find the Perpendicula 
5 This Table will pref 

t.$20 ly give you the Quadrat 
1,002 er © or the Side und 
.7624 L. for any of the ten Re 
620 lar Figures,whoſe Side wt 


.$25 Ex. Suppole the Side e 

.455 Pentagon be 70.51, wif * 

402 is the Superticies ? * 

a * On 1. * ::. ö 
w. 92.52 the Quadratrix, and 92. C. 1 

= 8558. Having the Superhcies, take the ' bu 

Root of it, and fay,As 1. 7624 :: So Q ro Sid” 

The Area of any ſour- ſided Figure, twoſi⸗ As 

whereof are parallel, is gotten, it you multi 

the Perpendicular from the one parallel ſide 

the other by the half ſum of thoſe parallel . 


5. I the figure be of many ſides, caſt them i 
Triangles, as you may ſee in Rg 13 And itay 
de be crooked,as you ſee hg in that Hg. du 
ine that ſhall leave as much out as it takesy 
or if it be irregular towards a round, as in Ag 
form a Triangle, as c that ſhall equal it 
6. The dimenhon of Circles, and other rat 
Figures, are gathered from their Diameter 
Circumferences : Let D. ſigniſie the Diame 
P. the Peripher r; Dq, Pq, the Square of ti 
or P; |. the Side, as betore; O. the Cinit 
2 or halt of the D. Then p 
7. 22, or 113. 155, Or 1. 3. 141592083 
is any D. to ; and ſo Dq, tothe Superficiesd 
Sphere; and fo is Dx the Axis of a Cylinder, 
irs Superhicies ; and fo is half D. into the Sel 
the Superficies of a Cone; and ſo is the Jun | 
of the Chord ot half the Segment of a Spain; 
to the ſuperficies ot that Segment. 


46639 

As 22- 7, or 355. 113, or 1.0:: 3.83 10:: S A. 
D. ſo Superticies, to the Dq. of the Sphere. 
As 7X4 22,0 14. 11, or as 1 to. 785399 :: So- 


e e and fo is the Sq. ofthe Dx l folidCy. 

— er; S0 Dq x Ax tothe ſolid of the Cone. 
_ As 22. 7X4, or 11. 14, Or as 355. 452, or 

* 12731239 :: So isthe Area of the O, tothe 


z X4- 7, or as 88. 7, or as 1420. 113, or 
2" t0.079577 :: So Pq. Area of a O, and 0 gad. 


de be ſolid of a Cylinder. 

„ co 707107 :: 8 
> ee icribed in a O. As 1. 886227 7: P. to 
za Root of a {q. equal to the O, which is the 


ring of a O. | 

« thekl 45 1 to 80694 :: D. to the Root of a Cube 
od nns the Sphere. 

oF As 1 to 1.772.454 :: D. to the Root of a Sq, 
zul to the ſuperficies of a Sphere. 

As 1 to.523599 : Cube ot D. to the Sphere. 
As 1 to 1.909839 :: Sphere to Cube of the D. 
3 8 :. O to Root ofa ſquare = to. 


7. 22x4, or 1. 12.5637 :: O. Pq. 
ae 1. 225%: So is P. to the Root of the " 
bed q. inthe OS. 


115 As 1 to.256556 :: P. to the Root Cube of a 
Wild the Sphere. | 
er rot b N 
As1 to. 564189 :: P. Root ſq ſuperficies 


the Sphere. 
© hell As1 to 016887 :: Cube P. tothe Sphere. 


- Ci As 1. 59.217626 :. Sphere, to Cube ot the P. 
ö erk 22, or 1 to 4.5236 :: D. cubed, to 
16:8 ſolid of a Sphere. 

tes As 22. 7x6, or 1 to 1.90939 :: Solidity to 


inder 8 cubed ot a Sphere. 
ACone,a Sphere, and a Cylinder, that have the 


ro he height and Diameter,it the greateſt Circle 
ehre s 1,2,3;tberefore a Cone is 1 third, 


Ix aSphere 2 thirds of a Cylinder of the ſame 
height 
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height and D. therefore, As 1 to 25.13 
Pe cubed, to the Cylinder. 
* 7. The Practice followeth. I. In ſaw 
and meaſuring of Land, meaſure with ak 
or Pole — 16 feet and an halt, divided inte 
arts; then by the atorefaid Rules, hows 
1are Perches there are, chat is the Area off 
loſe or Ground, which divided by 160 
Perches ( for ſo many are in an Acre 
it gives you Acres. the Remainder, account 
40 Perches for a Rood, are Roods and pen 


» = „ i; e mim 4 


This little Table turns Perches into 0 

Roods, and Perches, upon light ; the M 

M. | X. under ar n 

ac. r. p. ac. r. pT. P. under, are Kan 
0 


WS 1-0 2 200 10 and under 

2112 2 ON I oo 20 Perches : The © 
3j18- 3 ot 3 20% 30 Column are aſe 
425 0 Of2 2 i ſommy rb 
5 31 1 'oj3 o 2041 10 under u. ſoul*( 
7 ol 20 Hundreds ge 
743 3 4 1 201 30 or {o many | 
$50 O off o of2 o under X. 11 
956 1 ols 2 202 10 Te: 


As tor Example: 7874 Perches are 
which I ſet down as you ſce, and rake ther 
ber of Acres, Roods 

ac. -r, p. Perches,anſwering al 
7000 — 43 3 ©. gure, and it makes 
800 —5 0 o ag Acres and 14 Fi 
o Sometimes asin{malll Ar 

4 — 0 © 4 ſides, Courts, or tei 
| 5 meaſure mil 

49 © 14 by the Foot, andthan N 
Table turns was number of Feet into ul 
Roods and Perches, at the firſt view,tobe pn 


ted with Feet, (as the laſt Ex.) Roods, Pall 
< 0 tha 
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ue mW, 2%. *. 95 C- 4. 
; 8.7. . » WF. p. 2 p. . . P 

uy W 1/21 1 10% o 36 LA 3 rs 100 
dn 142 14 1710 1 33 126 7 946 200 
OW s; 21 257/0 2 30 5311 offi 28 
rea off 99 0 29 700 3 25 252/14 1891 12.8 
160 ig . 36 1505 0 23 179,18 99.1 2:8. 
n:; 3 240 1 20 10022 11/2 36 
ane is o 11 F411 2 17 23025 pak 156 

4 Perc $18 1 18-14f]1 3 13 232/29 ch 256 
We 920 2 25 2251 © 10 15932 1:13 84 

e numbers under feet are odd feet; the ſecond 


plumn is one Hundred Thouſands, the third 
ens of Thouſands, the fourth Thouſands, and 
laſt Hundreds, 
One Superficies is to another as the ſquares of 
eir like Sides; therefore, As the ſquare of 8. 5 to 
Jof 16.5; or, As the iq of 12 (= 144) tothe ſqof 
k (= 121):: So are the Content in Statue 
ges,,otheComtent in Woodland. And, As 144 to 
:: So Foreſt Acres, to Woodland Acres. And, 
N, to 196 :: So Foreſt Acres, to Statute 
V. In meaſining ot Pavings, Plaiſterings 
Ninſcotings, and Paintings, you uſe the Yar 
Ware; or if you meaſure by feet and tenth 
u, then evcry g feet {q. makes a yard, all of 
Wm require the whole ſuperficies, theretore 
u muſt meaſure wherever che plane or bruſh 
wes. The Pavicrs muſt lay good Foundations, 
Id ram well ; the Plaiſterers work with good 
Werials and Size 3 the Wainſcoting well 
Fought;and the Paimters io lay a good Ground, 
M work with Oyl and White Lead 
IL.Carpenters work,as Flooring, Partitioning, 
Ping, and fo Tiling, Slating, nay, lately in 
onthe Ground. plot of whole Buildings, are 
WMalured hy the ſquare ot 10 feet =-100 {q teet ; 
that if you mealured by a lo fœot Rod, and 


ic. ares 
are N 
ider þi 
: The 


every 


3 


 huaters,and feet ? An}. * perches,o q. 57 tet 


( 66 ) | 
every foot divided into 10 parts, all will comes 
to feet, and cutting off the two laſt figures, ty 
Remain will be Flores or {q of 10= 10, 

Brickwork is meaſured by the Perch of 16 
and an halt, the beſt way is to Meature by they 
foot Rod laſt ſpoken ot, and eaſting upthe An 
by multiplying one ſide by another, it will gz 
duce ſq, feet, which by this Table is preſent 
brought into ſquare Perches. The firſt Cola 
are Feet, or Thouſands or Hundreds, or Ten gc 
as the either ſo many X. Ac. ſecond, third, four 
and fiſth Columns anſwer. 


XM. M. 3 
© Dade 7. J P. 4. . 
36 2 63 3 2 41 10 
73158] 7 126 
110 0 531 0 7511 
146 3 55 14 2 521 
183 2 4018 13111 
2201 35 22 0 102 
257 0 3352522 

2 

3 


On, + 1M ww 


_— — 


P 


\S Gow 


| 


nd, ( 


293 3 4129 1 36 
330 2 25 ] 33 015 


9 Gow Owaypp ww rH=w 


Exam. In 36542 ſquare ſeet, what per 


1 
This ſuppoſeth that i 
30000; 110 0 63 brickwork is brick 
6000] 22 © 10 half thick, but if the vi 
: 
2 


Io ww ow aw Ho 


1 3 20 be more or leſs thick, x 
40 count it by halt bricks, 

2 3 torbrick and halt. 4 
134 © 57 2 bricks, 6 for 3 bricksO 

and ſay, As 3, to any ct! 

wall in half bricks:: So are the perches fo 
by meaſure, to the perches to that other i 
in half bricks. Note, That 272 one quarte: 
{quare feet is a perch, 68 one quarter, 136 b. 
and 20.4 three quarters. Tapett 


— 
— 


— 


(67) 


zpeſtry is meaſured by the Stick = 27 inches C-4- 
quarters of a yard, in a Stick = 729 ſquare 

es. This Table gives Sticks, Quarters, and 

e, anſwering to any number of Square 
meaſured by Inches. 

XM M C. 

| . inch.) f. q. tnc. q. int. 
159 11 33 
135 2 2 197 
112 40 84 
89 51172 
6516 3 79 2 
408 0 168 3 54 
1992 74 3 154 
176/10 3 163) 4 72 
15121 70 4 172 

ard, Glaſs, Oc. are meaſured by the foot, 
ed into 10 or 1:0 parts, or by inches and 
arts, and then this Table will tum the 


8 
5 7˙ 2 0 q. 25 9. inc 


280 1 
20.1 2 


; 


ha cow Ow aw HH 


Square into Feet, Quarters, and Inches, 
inches = 68 £.1 9.14 in. f . inc. 
9002 6 


2 
800 5 
40 


4 
GG 
In ei her Board or Glais, if the breadth 
ven, to find how much of that breadth 
make a foot in leng h. Divide 1 by the h 
in feet and 100 parts, the Quotient 8iv.s py 
a foot; it by inches, divide 144 (lz x 1: 
inches and parts. | 
It you meaſure by inches and 8 parts" 
Figure adj yning, you may turn them in] 
and 10 purts by inſpection, the two middle 
being inches and 8 parts, above you hay 
and ſo parts, below Timber meaſure. 
Note III. Stereometry, or meaſuring of 
dies, has two Multiplications or three Din 
ſions, and is valued by the Cube of ſome tin 
meaſ.re;as an inch Cube, a foot, a yard, org 
Cube. 
A perfect Cube is known, by multiplying 
ſide into it ſelf, and that product by chef 
ain. 


he m 
Hcic 


A Farellepipidon, or an oblong Cube, he 
ma, or a Cylinder or Pillar; firſt, get the Mn 
ficies at the end, and multiply that by the Hot C 


or perpendicular, ſrom the top of the bug 
the plane below, 
A Pyramid cr Cone is meaſured by theſy 
ficies of the Baſe, multiplied into one thin 
the height. | 
The hve Regular Bodies, viz. Tetrale% 
Cube, Octohedrum, Dodecahedrum, and « 


0 Mme: 
leans 
Ing tl 
take 
one le, 
mg | 


hedrum,are meaſured as in the Table. SyMbcigh 
As 1 . {ide of the Dod be ie: 

Cube. Side. 778 . Cube. Ir, ar 

ef. | 490 2040 As 1. Cubat. of the Det 2 
Oe. | 78 12d % So 1.285 . Side. Baſe 
Cube 1.000 1,000 The Cubatrix muitWhe fo! 
T:of. 1318 .771 into it ſelf twice, giving thi 
Dod. 2 003 50% Solid, and is the Cube i avou 


of thit ſolid body. 
To meaſure the Fruſtums or parts ot. 


(6g) 
4 
pyramid or Cone, faying, As differ. of the 
dr at the two ends, Io the length between 
n: : So the breadth of the greater end, To 
yhole length ot the Pyramid or Cone. 


o gives youthe length of the top part; find 
Tf fire the foliditv ot ihe top-parr, and the 


e ſeyerally, ſubſtract the ſolidity of the top 
the n es the ſeil d. ot the Fruſtum. 
an found the Obelisk, by him removed to 
eters, to Weigh 529 Tuns, 11 Hundred, 2 
ters and 3 pound, Averdupois. 

heuſual way tor this tapering Timber, is to 


of ſure the ſuperkcies in the m:dir,and mulrtip! 
Din the length, which though is be a falſe Rule, 


it it be done at many lengths, ſuppoſe at. 
y F or 6 feet, it will de very near. 

Il bodies one to another are in proportion as 
rr 

Cubes of their like Sides 

he meaſuring ot all bodies that have curved 
rhcies, or pia.n-curved, follows. 


82 heres, Cylinders and Con es, you have their 
ic UM enons and meaſures amongit the dimen- 
dot Circles and round Figures in Platnime- 


omealure the Truncus or part of a Cylinder 


e ens, take the ſuperficies of theCircie, and 
the the ionger a1 ſhorcer ſides oi the Trunm- 


take half, let tiiat be the height. 


hei he ſector ot a Sphere is meatured, by mul- 
ad ng its ſuperſicies ſpherical by one third of 
Su beight. 

od he ſegment of a Sphere, meaſure it as if a 


r, and {abſtract trom the Sector the ſoli- 
of 2 Cone, whole Apex is in the Centre, 
Bale the Arca of rhe Segment. 


vibe {olidity of a S plieroid is gotten, by multi- 
eien the greateſt Circle into two thirds of the 
de about which the Spheroid is made. 


** 
— 


or Cones, (as tapering Timber is) ſupply Colts 


(70) 

The folidity of the Trunk of a Spherig 
off with two Circles at right Angles with 
Baſe, ſuch as our Wine Cask are, is gonm 
adding twothirds ot the Area of the Cir 
the bung or middle, and one third of the; 
oi the Circle at the head together, and wy 
plying the ſum by 
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Fe 
. 


the! 


ength. t 

The ſolidity of a heTi 
tuſe Parabolical Ce an 
py by multip\yinknow 
t e Area of rhe & ry of 0 
Ba ſe in half the Arat 
of anAeute one intot ing v 
tifteens of the hei ¶ vu qu 


2. The practiced 
ſuringSolids follows 
tor meaſuring Tim 
Stone by the foot di 
into 10 or 100 pan 


tiply as be foretaugi t in le 
Ah wer will bein 39 
decimal parts; and i 121 
— by inches i $00 - 
parts, you may pu 30 
meaſure into teet am 6 


cimal parts by the — 
anne xed. But it you; 


meaſure by inch met | 

caſt all 5 ſolid in . bs 
and then by this Meth o 
tind the ſolid feet, or nt 


ters and inches 


e, an 
324! 3 Jt 
216|2 qu, ure 
108 | 1 4%. i ( 

© Tt any piece of n 

or ſquare Timber be * 


(719 

and it be deſired what 1 will make c- 4 
ot, divide 1728 by the inches quare at the 

| it anſwers the Queſtion. | 


; . C. 
ut if you have F. 9. in. f. . ing. in. 
ſuperhc.Con- 15 3 640 2 136 100 
t at the end 2 fl 2 1280/1 © 2720 200 
he Timber or 3 [17 1 1921 2 408% 300 
xe, and deſire 4 [23 o 2h 1 112'0 490 
know the ſo- 5 |:8 3 3202 3 248) 068 
xy of one foot, 6 [34 2 38403 13841 168 
Table fol- 7 s 2 1604 0 881 268 
ing will give 8 [46 1 8004 2 224\1 368 
bu quickly. 9 [52 o 144l5 o 3602 036 
ram. A piece of | 
ber at the end is | x 9 880 
| ſquare Inches, FE 123 atk 
ut Timber in one . , 8 
tin length. an. D 3 | 192993333 
| ; quarters ne 2D] + | 02777778 
u inches. [RE] 5 | 93472222 
ET 264166666 
3 A 7 | .04861111 
E |& [3] ons 


5.204 


rent; thus in 


n the laſt figure | the edge you have 

e called Timber Motive, — 

eth of any _ Timber, 
{ 


\ 


2 
which, and the 
you may find the 
ead of the tide of your Timber 


inch meaſure and parts, take that of this 
_ multiply that by the length gives the 
e. 


ie General Rule for meaſuring of Timber 
It is not fquare at the ends, is to add both the 
es, and take halt for the ide of the true ſqu. 
this is Erroneous, and ſo much the more as 


(72) 
the ſides are more unequa],therefore the 1p 
the end is to be taken. The other Error is n 
ſuring round Timber by girding it, and ty 
one. quarter for the ſide of the Square equi 


let it be what it will, you muſt rake ſucht C 
ſures as the Country uleth. e Tt 
Earth-work, as Cellars, Vaults, c. are red 
ſured by the Yard-ſolid, wiz. 27 ſolid ſen ort 
ſomuchought to be a Cart load, and will ei wa 
tained well; the Carts ought tobe 2 feet nh co 
broad at the Axle- tree within, 2 feet high, Mu 
5 long. e tl 
All Banks that are made to hold out the e 
or Rivers, and all Ramperts, Perapets andV 7 
and New Rivers. are wrought by the Flor t 
ſiſting of 18 feet ſquare and one foot deep ſn 
is 324 ſolid fect, which are 2 Cart- load en 
engt 
XN. M. C er 
IZ. gu. fe. * qu. fe. H gu. f 
90 37 j- 2 » 280 iy abr 
2 6 2.74] 6 o 56 O 2 WP" 
3 92 2 3o] 9 1 0316 . 
ERS. 073 32 1:31 103 
i 23015 1 59fr 2 10*/ 
6 185 0 608 2 o6{t 3 11 u 
nnen ity 
[2:4:266 3 $3] 24 2 62]2 1 en 
2 277 3 99127 3 oglz 3 of: 
Fl. qu. fe. lidiry being caſt uw tt 
7000 —21 2 34 ſolid feet, this Table i '0 
800 — 2 1 17 the Floor, warters, .) 
5 — 0 o $7 Fer ; 5857 ſolid feety abe 
| 24 O 27 make 24 Floors, as se 


F FN may 8 in this Exam ey 
or mceaturing ps, multiply the length mn 
the Keel. the breadth of the wia Imp Beam ec 
the depth of the Hold, together, divide by 1 12 


[ 
— 


7 
0 
Z 
0 
| 
3 


. 
ble (ht 


n,. extract the Cube Root; 


— 


. 


es you the Turns, or inſtead of the depth it C- 4 - 


2lto take halt the breadth inſtead thereof: 


or Merchants that allow nothing tor Gun 


$ 
„Ce divide by 95. Tlus may give a guels 


e Tunnage, but there is a great deal more 
red to give the true meaſure of a Ship, or 
urthen (he will bear in ſalt water, tor in 
water the Ship will fink more. 


double a Cube, or to give the Cube Root 


Cube that ſhall be double to another given, 


e the Cubick Inelies and parts ot the Cube 
and thus by 
ving the meaſures af the Ship of one bur- 
ta mike another Ship ot the ſame mould 


th ſhall be double, treble, c. or any pro- 


on more or leſs, multiply the meaſure of 


kength breadth, and depth in ſolid feet, then 


e treble Cc. the tect, and extract the Cube 
he next thing 1s concerning the ſolidity and 
ort ion in Weigh', everal Metals, Mincrals 
Water, have one to another. 


we I. Concerning Metals, and of the ma- 
d uſes ot the Tabie, page 17. 
It you have the magnitude of any body in 
inches, and deliic to know the weight of it 
Foy ounces; As 1 is to the number ot Onnces 
Decimal Parts anſwering the Metal, Stone, 
n the Table A :: So 15 the Cubick Inches 
to the Ounces in weight required, 
It you have two {everai Bodies named in 
abe, bo hof tlie ſamce magnittide or ca pa- 
tage ther with the weight vt one, to find 
eight ot the other: Az the number in the 
mn A anſwering the firſt, to the number 
ſecond :: So the weight of the tirlt, to 
gight of the ſecond 
ules ot the Column B are Lhewiſe 
D two, 


two; 1. To know the magnitude in Indy; | 


C 46-3 


any Body by the weight in Ounces : As 1 14 
inches and parts in che Column of the . 
c. propoſed : : So the weight given, 11M" 
inches in magnitude fought. 
4 Two ſeveral! Metals, Stones, Cc. by 
one weight, and the bigneſs of one in ing 
ſay, As the number in Column B ſta 
againſt the frſt, is to the number again! 
ſecond :: So is the magnitude of the fuf 
the magnitude of the ſecond in inches, 
5.The uſes of the Column C ſhews the we 


that every inch of the ſcveral Bodics will wif 

in water. From Archimedes we may (ay, An 
all Bodies let into water, are either hex 13 
equal, or lighter, than ſo much water cu? " 
magnitude; if heavier,then the body wills t] 
if equal, then the bodies utmoſt turtace will i," 
even with the top of the water; it lighten = 


ſo much ot the body will {ink into the wit 
as w quantity of water which might bet 
in bulk to ſo much body as ſhall fink, ſha!l y 
equal to the wei:ht of the whole bod 


poſed. Again, a body heavier than wat — 
lighter in water when weighed, by the = 5 
or ſo much bulk of water equal to that M 
Hence i: is eaſie to diſcern the weights of { nd T 
bodies in and out of water by the Cog 
A and C, A is the weights in Air, C in wlÞ red 
where it is plainly ſeen, that Gold being - 
the half quantity ot Silver or Braſs doth ſcar” ® 
half ſo much of its weight as Silver or Braby,*- © 
and from this conſideration Archimede: ſe *<'# 
of King Atero's Crown. By the Colu Ver 
As 1 is to the number anſwering the bot) G - 


is the ſolid inches of any body given,! 
weight in water. 

Now it will be convenient to give yo! 
Tables for converting ſold inches into 
ot water Averdupois. 


17860 


e  (-) 725 

dag folid * 10 629522 A 1 T7257 
ee of 2 1.159044, [2] 3.;5i12 2 
„rer into 3 1.738566 I 3] $.17568 > 
z © mees A- my 33588. + 6.5 224 
bal _ F [2-897011 8. [f 862780 = 
ee {econd 6.477131 0 [6 1.363 6 
n oun- 2 47665 „12.79 % 
zung Averd. 8 4.436177 $| 2.80448 8 
"_ water in- 9,5,215699” H 15.530 


a (311d lac. 
| Example. In an Ale-Gallon - 282 ſolid inch. 
Me many ounces Averdupois ? 

(% . 16x bunces. 426 = By the (i.) 


; * | 3 ounces 426. | 200--115,904496 
"in 599 ounces of wa- 30. 46.361776 

© MF. there is 862.78 ſolick 2-- 1.159044 

e by the (2) — 


and in a foot ſolid, there 163. 426 


1 ror! p NN { 

* 1 be an{wering 1128 ſolid inches, 6 2 |. 9. oun- 
f * a N 41 4 . o 4 
re neareſt proportion in Troy weight, that 
bob lid inches will hold 19 ounces Troy of wa- 


and one pound Troy of water will till 


* 1363 inches, and one poum l Averdupois 
be. A foot ſquare of water is equal to 76 
; of k md Troy. | : 

reis found a very . way for mea ſu- 
u 2 irregular body, that by no Mecanical 
ne ccherwiſe can be done. Fill any Veſſel brim 
rf water, and then dipping in your body, 
Bras ire cafctully all the water that runs over, 
| Jer weigh it, and by the la't two Tables turn 
c Leignt into ſolid inches. Otherwiſe, if 
bon Vcliel be regular that holdsthe water, ob. 


e the ring ot the water, and find the ſolid 
t or inches an ſwering. | 

ence it is, that expert Builders of Ships have 
t conſideration of — the premiſes in this 


2 Section, 


45780 
Section, for by the weight of the Ship, an: 
*  Appurtenances, they judge ro what depth 5 
vll ink; and herein the ingenious Sir Am 
Dean one ot His Majeity's Committioners of 
Nav, has exerciſed abundance of Skill, thay 
for all the Art one can have, longexpericncex 
good judgment will de req'nred, for as Ihe 


7 


Ale G. 


tion betwixt drycd Oak and freſh Feld, 64 
to 17, So that eonſideriag the ſtrange form 
the Budies of Shi ps, and many ſvchand more; 
cidents, as that before ot Oak wer and dryſt 
difficulty inluparable, to give to an inch the de 
a Ship will draw when rigg'd and fitted on. 

Laitly,if it be propoſed to make a piece of! 
ſivitn in pure water, ou muſt make it ſo hol 


- + PE TY 


INC Into Re: 7 ana Ate 


WA 


PP. 
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that it may be capable to hold as much u. — 
that will be equal in weight to the Iron iſs | 
ſomerhing more. Jr 
> [5 
Note F. Of Gauging of Veilels. The Gal 8 6| 
which is the ground fer this Work, takes 35 
is now allowed and uſcd; Gallon for dry Re 
ſure is 272 lid inches and a quarter; tor WS! 
231; tor Beerand Ale 282. 
M 
8 | & b. mg. p. img. P. in pe, 
2 $1443 2 94 2 18, 3 1} g. P. 
SJ 2 r 308 FS 
2/129 6 27jj2 7 261 2 1 hone, 
I &E(4[173 8 G17 2 1% 5 24\ eg... 
err N Wing 
S [6259 5 26Þ5 7 23] 4 23s © 
8171303 © 6:0 2 113 © 6 ns 
($1346 2 314;4 5 „ 3 196? 
ls 4 25138 2 2chz- 7 5h 


—— 
* - 
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F XN M. G X. 
0 He. p. ing. p. ug. p. iu. p. in 
F $i] 35 324} 3 4 4:Þ 2 290 10 
ce Yo 7-1-7. & . 26jO F-23020 
hs 31106 7 210 5 x o 18 30 
roy NN 6 26014 1 1611 3 14 4 
8 2 37177 2 517 5 291 4 
L R 6/212 6 * 2 742 1 ol 24 
ore? 87248 1 28124 6 2742 3 37 24 
s; 5 3 2 391 6 Mo 8 
e 9310 <S: >» (HS E118 1.4 18 
of : 
Wel 6 4] 3 5 14/9 2 32j010 
\ vS || 73 4 8 7 2 280-5 340.20 
ao 2 12/11 O el oO 220 ze 
; {4147 © 14 5 220" . 
J {51183 6 20018 3 21 6 2416 16 
Gz 4 2422 O ICE 1 22 26 
ke 1 [1259 2 2825 5 30 4 202 © 
ry ne [$294 © 3229 3 1c} 7 1 % 12 
x W330 72 233 o 24/3 2 16 TY 


chat by theſe three Tables, if you caſt up 


_ *IMFContent of any Meaſnc or Cask into ſolid 
es; you may caſily find the Gallons un- 
13 8 Pints under p. and Inches under 27. 
. r for Wine by the firſt, Beer and Ale wi 
cad, and dry Mcature by the third. 
>| WW Exampie tor all: | 
1 Wine, ſuppoſe 9845 g. 8 in. 
25" 5, it will make 42 90 — 38 7 20 
67: Woos, 4 Pints, and 26 800 — 3 3 19 
= 1 
Ds por all Buſhels, — 

and all other Mea- 42 4 26 


in Cylinders, get 
ea ot the Circle in 
D 3 


Inches, and multi- 


ply 


\ 


073) 
ply it by the length, it gives the ſolid Inche! 
the Area, ſay, As 1. 0.7 8539 :: So Dq. 
Or eaſily by the Logarithin, Add the Log. oi." 
Diameter doubled, to this Log. - .895035,ir ei” 
— the Area deſired: But in meaſuring 
>pheroid or, Hogſheads, and other Veit) 
figured { as you were rayght be tore) von 
take two Thirds of the Arca of the Circ 
the Bung. 

Fiz. As 1 . e:5236; : So ꝗ to two N 
uu the Arca. : 

And, As 1 . 0.2618 : : Sy Dq. to one 
oi the Arca. 
The Logarithm for two Thirds is 3 71 

for one Third 2 .41 7969, to be uſed as befat 

Ir you will not meature by Inches, bu 
Gal:on Rod, you mult take the Cube R 
2272,25,0t 231 and 282, which arc 6.48, 
and 6,557, and making Scales of Gallons 
theſe Meaſures by Com paſſes taken from al 
gonal Scaleot an Inch, upon your Ruler es 
and divide the fame into 100 Parts, fo b 
Rod fitted ro meaſure by Gallons ana 1 oof 
Ex. A Veſlel at the Head by the Rod 3 Gt 
whoſe ſquare is 9,at the Burg 5,5, whole g 
330.2 (ay A$1.9:: 2618. 2.336 = one 
oi the Arezzand, As 1. 30.25 ::.5235 . if 
two thirds of the Area at the Bung ; and! 
4 15, 839 = 18.145: Now 18.195 x Gl 
te *gth, produceth 123.73, that is, 123 U 
and aimutt 4 Pints. 

Here is a Plinted Figure has all the; 
Wine Meaſure, Beer and Ale Meaſure, as 
Meaſure; the, firit two are one third d 
Arca's,the laſſ for Cylinders is the Whole. 
on cither edge is a Line 048 Inches, even 
mo 10 Parte, tfie Scale is broken into 51 
which make 40 Inches ; ty an Exampe! 
be plain. a 
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inches, at C. . 
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you may diſtinguiſh them into Order and o 


6800 

I find 1.16, which doubled gives : 325 
+374. 2.32 2.69x 40==107.60, Whiich is 
Gallons and an halt. | 
For Dry Meaſure take the whole Arco, 
cauſe of Cylinders. | 
At the later end of the Book I have in 
Mr. ?/:{ips his Table tor the Gaging of Wy 
Casks that are not full, it is made to Gallon, 
halt Galions;and by proportioning may goa 


er. Find the Content of the whole CasK Ae 
how deep the Liquor is within the Cas bc 
the Diameten at the bung in inches, to the doi" © 
ot the L quor ;: So the Rad of the Table t 
to the Proportional Part. Find in the Table all 
Gallons and Parts that anſwer that Part H 
then ſay, As 63 Gallons the Gallons of te (Q 
is to the proportional Gallon found:: Se 
Content of the whole Cask, to the Conte” © 
the Liquor in the Cask. Th 
& 5. This Parapgrah ſhews Rules of Per 
1. In the Embatteiuig and Ordering ot $41 d tot 
2. In the Quartering and Encamping ; WM". 
Fortiſication; and, 4 In Gunnery 8d 
t. Though this Curioſity to askilful Serge the 
Major wilr not be material, yet to a young he Ale 
ner, and even to the better practiſed Suid, 
will be helpful. men 
To order Soldiers into a ſquare Battle of Ro 


rake the ſquare Root of the Number, that ſ5 
be the ſide both for Rank and File: Bur HH 
be to be ordered into a double Battle, tzke WM 
{quare Root of hait the Number,and that wil 
tac number in File, and twice ſo many in Ra 
and it it be demanded to order them tor ti 
as many in Rank as in File, take the fq 
Root ot a fourth part. 

To order them into a {quare Battle of gro 


Ord 


a (81 
1 ler: Order, when the Centres of their places C- J. 
© WS diſtant 3 feet and an half in Rank, and 7 in 


e; open Order, when the Centres are 7 feet 
_ OE If it be a ſquare Battel of Ground, 
e Centre of their Dutances in Order, then 
1. 2: So the Number of Men, to another 


re mber, whoſe ſquare Root is the Number of 
„n Rank: So by the help og extracting of a 
2 33 5 theſe ſort ot Queſtions are eaſily 
See 
ei For the Quartering and Encamping of Sol- 
** , called Ca ftrament ation, it is re quilite the 
2 arter Maſter General be sk1 ie in Meaſuring, 
1 WL all the vader Quarter Maſters ough: to be 
Pros I'd at Foot Meaſure, that they may lay out 
2 Quarters as directed. | 
wy [LT hundred feet is the common Allowance 
_ he depth ot ground hat a Regimeryt,whcrher 
ui horſe or Foot, ſhould take up, the Widencts 
uſt be anſwerable tothe number ot Men Two 
5 arec feet tor the Huts in leng' h, and one hun. 
51 d tor the Commanders an Sutlers before 
© , Wn; every two Soldiers to a Hut 8 feet broad 
deep, two tcer one Hut from another, ſo 
_ there may be 29 Huts ſtand inthe 200 teet; 
- 1 We Alley betwixt Hut and Hut may be 8 fect, 
Mie PP 15, 16 teet in width and 200 in lingth for 
ven, which is 3:00 fect, and for the co feet 
cue 1600 &er, in all 4800, and there muit be 
ions for oo Men; ſo that tor a Regiment 
ioo Foot, with Olhicers and Sutlers, will 
ke Wc vp | 20000 feet, which by the Table afore- 
wills, for turning Feet iquare into Acres, will be 
\ RF 3 7: which, becauſe of ways, may be made 
tu of Ground tor every Regiment,which may 
ſous? feet deep, and 370 wide, or near 300 
re, 
=_ Now if 1000 Men, Officers, Sutlers, High- 
1d 0 


is and all, take up a 5 ot 3Co feet, how 
25 


Jed many 


(622) ; 


many feet ſhall the ſide of a ſquae be;to U wil 


10900 Foot Men? c Say, As 1000 , 10000: 
is the {quare of 360 = 129600, to the fq 
1226020, whoſe Root is the feet requn 
DK. 1138 feet, which is very near 30 Ac 
Ground, 2 

For Quartering of Horſe, you muſt keep 
ſame depth of 200 feet for ail, and take 209! 
for the Huts, the Horſe Hurts mutt be 104 
deep and four wide, 12 Horſes will ſtan 
a Hur together, which is 48 feet long and 
wide, and 6 feet a Street; the Huts tor f 
Troops will be 6 for 12 Troops, and fo img 
a Regiment conſiſt of 8 Troops, 50 to a Try 
it will take up, leaving 20 ſeet Streets and Cr 
Ways, very near as much G1ound as the Re 
ment of Foot, ways and all, 360 feet 3 
ſo that 10 Regiments will take up 30 40 


wb 


You may very well allow as much ground, 
both Horſe and Foot will rake, tor the Geri A 
Train of Artillery, Victuallers, Cc, and Pu 
laces; ſo that 120 Acres will well Camp 1s: ork : 
orſe and Foot, and all Proviſions ben br A 
From theſe Coniiderations, you may be en ba 
to Encamp an Army. * 
Note 111. Concerning Fortifications; by ung! 
ſtom and uſe (neither great nor ſmall Shot br ¶ Ne 
ing ſuch danger as the Fear) Forts and Fort lat 
tions are leſs conſiderable, and are taken u Ene 
ſhort time; thercfo:e the late Engineers HH, 
thought it to lay open the Flanks,and to dilpe Ihe 
the Works, ſo as they may receive more G the 
non, that the Enemy may be kept back .! 
approaching too faſt, tor all that can be done ce — 


to get and obtain time. 
have dot room to enlarge, you may pen 
Modern Fort:fications, and there you may f 


ſexeral Varieties. 
* * 


(835 


_ which are fo ſhort and plain, ard will be at 
e , chat more ſhall not be needed, ſuppoſing 
* Reader already ſten in the Rudiments of 
At Art. 


deep. Ee Gorg |Flank, Curtain. 
2001 ; 335 | 200 | 150 | 600 

2 104 

ſtand . 49's [6 |.7 | 8 9 | 10 
J and oY 3:8 þ 437 367 | 232 [312 [200 [291 
for . LI. I 155 | 196 [203 242 252 !260 ' 363 
* 

15 oth the Tables ſuppoſeth the Interior Poly- 
deco be divided into 1000 Parts. Then it you 
16 el ire that the Flanks hall ſtand at right Angles 
ache Curtain, then by 42 7 if your Figure 
An Hexagon, divide p p (Fg. 16) into 1000 
nd Wis, make p 4 233, % c 200, and railing e f at 
Jene r Angles to p p, make it (50, draw a the 
Pues and ec the Curtain, you may comp. eat the 
pe: But if you will not make the Flank at 
deu r Angles to the Curtain, bu! open it a little, 
ena have no ſecoad Flank, according to Travaux 


& the Flank at 98 degrees to the Curtain, and 


by Ming your Ruler on @, Sc. draw the Faces. 
bra Ne: That this Proportion is one Third ot 
tu laterior Polygon for the Capi al, and if you 


one Fifth or one Seventh for the Gorg. and 
yk, it will be well. 

The ſecond way ſets the Flanks at right Angles 
the Lines of Defence. For Example ln 
g. 17 let it be an Heptagon, divide the 
de into 1000 parts, look in 7-b/e N. under 7, 
t off 333 for the Capital, and 242 for the 
orges, draw occult Lines from a to c, which 
e the Lines of Defence, and raile Perpendicu- 
s jrom the Poin's c, and draw e for the 


will ſet down theſe two Tables, and their & 


Mars, ſet off the Capital and Gorg.as before, 


Flanks, -» 


t- 


6840 . 
Flagks, and f a for the Faces; this being y 
underſtood, may be applied likewiſe to lug 
lar Figures. 


The fburth and laſt Note concerns Gum 
8 the Qualifications that able Gunners ough 

ave. 

Firſt, He ought to have competent $kil 
Arithmetick,to keep his Accounts fair, an 
enter in his Diary all notable Shots and C 
rences in his Art, to be able to caſt up the qu 
tity ol Powder fit tor each Piece, the weigit 
Shot of all forts. whether Lead, Iron or Sox 
to work the Golden Rule in Proportions, t 
tract the Cube Root, which are formerly tay 
in this Book: He ought ro have Skill in G0 
try, to take Heights and Diſtance, to know! 
Divitions of his Circle, Quadrant, and Quade 
to know how to Level, and to lay Platta 
and to raife Batteries; and though ordin 
Gunners may be excuſed from all this K 
ledge, yet Maſter-Gunners, and thoſe that de 
to be kao ing in this Profeſſion, muit not he 
of be ignorant. 

He mult know his Piece and Name, which 
taken from the height of the Bore, as in this! 
lowing Table annexed, which gives in the 
Column the Names of the Pieces; next, 
weight of fortified Guns; the third, the hey 
of the Bore ; the fourth, the height of the S 
the fifth the weight of the Shot; the ſixth, f 
der for Proof; the ſeventh, Powder for Servi 
the eighth, Paces (5 foot to a Pace) the Pi 
ſmoots point- blank upon the Level ; the nin 
the utmoſt random the Pice mounted to 45 
grees; the tenth, the Horſes; and the clever 
the Men required to draw a Piece, 


Names. 


Nan 


ITE 1 = a 
Ee 1 £ |) 
. * = "_ — — >] 4 
EE] [EI ART] ELSE 
58 £15] 8 1S1-S| a 28 
38A 48 
3 Sees Ss 
812 [SIS 
IEEE 
C i- lib. li. 1 
n. 8. 70 8 [7.57163]:$ 23 180.1 80018 loo 
Wm. 7. 6047 75112124 1818901809016 80 
5046.3 6. of 3220 5,1 Sονh,,õ]tco 
404 5.875 62 24/17 [t|189]1810/10/"50 
40 [F-32'F 07 i814 10 184540 8| 50 
35 4464641201 817801780 6 40 
10 44820 [4.25 4403/9 [9 | 7.175|1750, 6} 25 
er. 20 3.58 3 4954 15,25] 4 1601600! 4} 25 
ry Lan 12. 333.180 1 1142 3! 16 
- KF 9409-5 2.682 54/2 1j2 [1.5 151200! 2} 19 


Next he mult learn from ſome Gunner the 
ans of a Piece of Ordaance, the Caliber or 
ght of the Bore, the Hollow Cylinder, the 
hamber from the touch-hole to 2 feet ox 13 
ches where the Powder and Shot lie, the up- 


ext, ¶ molt part next the Brecch is the Baſe Ring 

e heile Rings from whence the Piece grows leis 
ne e called the Freezes,the uppermolt of the Me- 
1, Poll or Freeze at the Mouth is called Max zle- 
Serge; thoſe two knobs that hold the Piece in 
hc e Carriage are the Trunions, the thickneſs of 
e nine Metal is commonly meaſured at the Touch. 
0 ehe Trunions, and the Neck: And all theſe 
leveWÞthe meaſure of Ladles, the length and the 


lekneſs, and bigneſs of the Carriage, the Tru. 
ns and many other things, were tormerly ta- 


n from the height of the bore. He mult _ 


C-4- 
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be ready at all the Names about the Carri:y 
ol his Piece, viz. to know the Sides or Che 
the Axtree, Spokes, Nave, Hoops, Tranſong 


e pla 
part 
'0 int 


Bolts, Plates, Hooks tg draw by, the Ci, Wi the 
the hole tor the Linſpin, the Shatts, the Th: Itch c 
and Thill-bolt, the Fore-tocks and Forelut me 


Keys, Cap ſquares, the Fore-lock Pins hd tic 
Chain, the Pmtle and Bolt. hole, the Fels dyn 
Nayles. Bars over the Fellows, Stirrops, s, 
Ruts of the Wheel, Dowledges, Beds, Com ch tt 


Levers, Handſcrews, &c. and to have ret. T 


his Ladles, Spunges, Cartridges, whether i bich 
Paper or Canvas, Formers of all forts, Shes e; as 
skins to make Spunges, Powder, Shot, Necde tound 


Thread, Starch, Marlyn, Twine, Nails, Hand 
ſpikes, Crows of Iron, Budg barrels, Ri 
kets, Cc. Theſe being the General thing 
he is to know and have ready, he is in pu 
ticular. 

1. To Tertiate his Gun, that is to know ti 
thickneſs of the Metal, at the Touch bot 


e Cut 
xr Cut 
ube 0 
00t 0! 
eir M 
L. of 1 
e fam 


Trunion and Neck, by which you judge at vi to 
ſtrength of the Gun, whether well fortificd «Muller o 
no, this you do with a Coliper pair of CH allet 

ſles, and if the Piece be home bored, bat a | 
Piamercr leſs by the height divided by 2 ou ma 
the thickneſs at any place, he muſt ſcarch M ametè 
Gun for honey.combs with a fearcher, or vwilWaving t 
reflection of a Looking-glaſs, that the Toi; give 
nions be well placed, that the Piece be nei ive 3 
top-heavy or otherwiſe, whether the Pc her ; 1 
bored away or no. in the 

2. To Bſpart his. Piece, that is, to ſet ſuch 4. As 
mark upon the Muzzle Ring or thercabo e Dia 
that a ſight line taken upon the top of (ound a; 
Baſe Ring againſt the Touch-holt by the m con o 
ſer at or near the Muzzle may be parallel rod. 
the Axis of the Concave Cylinder. Toy 7. Sa 
this, take the Diamcters of the baſe Ring, Wowder, 


* 
| © 87 ) 
e place at the Muzzle where you intend the . 4- 
iſpart to ſtand, divide the Difterence of theſe 
o into two equal parts, and one ot them will 
> the Diſpart, which ſet upon the Gun with | 
Itch or Wax, or which is the beſt way to | 
ame a Difpart as you ſce in the Fg. ( 18.) 'l 
d tie if avout the neck of the Gun with 
larlyn or Twine: But if you have not Com- 
ales, meaſure the Circles about, and work 
ih them. 
3. To be knowing inthe weights of his Shot, 
hich he may do by knowing the weight ot 
ie; as a Bullet ot Iron ot 4 inches Diameter, 
found by Experience to weigh 91. Say, as 
e Cube of 4 is to 91. ſo is any other Diame- 
xr Cubed to its weight: or as 9 l. is to the 
ube of 4, fo is any other weight to the Cube 
oot of its Diameter. Lead and Iron are in 
eir weight near, as 2 to 2, that is, a ſhort of 
|. of Iron, and a ſhort of 3 l. of Lead will have 
e fame Diameter or height Iron to Stone is 
$3t08, Lead to Stone as 4 to 1, that is, a 
llet of Stone of 10 l. is equal in height to a 
ullet of Lead of 40 l. Iherefore knowing 
ſat a Bullet ot Iron or any Diameter weighs, 
ou may find the weight qt a Bullet ot tlic fame 
hameter of Lead or Stone, by ſay ing, for Lead 
aving the weight ot 9 l. of [ron tor 4 mches : 
3 give 2, Wh:t ſhall 9,6? And tor Stone, if 
give z. What ſhall 9 J. x, 37? And fo ot any 
her: it more cxactneſs be required, ſcek tor 
in the Tab'e of Metals, Pag. 17. 
the Shot is regulated by the Cubes of 
ie Diameter, ſo is te Powder; ſuppoſe one 
und and half of Powder be a charge for a 
aicon of 2, 68 Bore or Diameter, what weight 
| Powder will be fit for a charge ot Cannon 
7. Say, as the Cube of 2, 68, to 1, 5 l. of 
Powder, ſo Cube of 7 to 26, 
The 


-* .» The Logarithms facilitate this work, tiielg 


1 
- 


188) 


of 2, 68 is o. 42813 5x3 = 1. 284405 of 1, f 
176091. of 7 is 0.845098 x 3 =2535294 ne 


. 176091 4 2535294 = 2 71 1339—— Wy 
284405 = 1 926980, which is the Log. of. 
73; which is much above the allov/ance. m. ( 


5. To know whether his Piece be truc »,vi8:/ 


the Maſter Gunner muſt ſhew h m, for tha: m. 
only practice, by taking the differences ie. 
Diſparts from a ted Cylinder of Wood i 
Bore. 4 e. 

6. For the ſhooting in great Guns, ard 
knowledge of the true diſtance tit any H Fot f 
will carry to, is a matte: that depends ted 
many uncertainties, an exact an{wer will nc uſt u 


be given to ſuch queſtions there is {uc': var a (< 
ties in, the trune's ot the Bore, in the hegt juds 
of the Shot, in the levelling and direction, j 
the Air, wind, Cc. Bur tor all theſe diffet 
ties an able Gunner will go near tlie mz 
and he conſiders Porn: . Right Rang 
the Middle Ranges and utmoſt Ramges; 
tormer Table gives you the level Range: 

each Piece, under the Title of Paces mn 
Blank, five feet to a Pace, which is the belt 
ſtance for Batteries; the ſame gives you ther 
molt Random accounted near ren times 
former level Range; and for all other Mou 
tures while Gunners have agreed, which ſh: 
not live to ſec, ale this I able to every ſix p 
of the Gunncrs Quadrant for theſe Guns, 2. 
to 450. 
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Prob. 
dit. of 
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e 


— amen of 8. 750 1275 LFY)U 1710011 783JHLacd » 

Fon of -} 675 1147 143 ht 489}. 606!1620 
em. Canhon- 625 105213251425 i 48711509 
215 -501275,1590 1-16|1785}1809 
n. Culv. 2231232537165 3172740 
aber. 625 1062113: Fi 425 18750 
mon. 450 765] 954 1026[1071|i 089 
Niet. 5 F5of1166!1254!130F13 29} 


Fot ſhooting in Mortar-Picces which are ele- 
ated above 45 degrees, and nea: er to go; you 
uſt uſe much pr4Ctice to come to be pertect, af- 
r a ſhot or two be made you will be beſt able 
judge how you muſt order your Gun, kcep- 
g ſtill to the ſame Powder, the altcration 
bercof will alter the ſhots-Random, you ma 
re Tables in molt Books of Gunnery, which 
u may prove and approve. 


C Problems for Practice of Plain and Sphe- 
cal Triangles pon the Sphere in Plano; with 
e ordinary proportion thereupon ; Problems In 
egraphy and Navigation ; Dyalling, a New 
rejection of the Sphere; a particular Dyal. 


Prov. 1. Of theſe three, the length of a Per- 
macular ſlyle upon an Horizontal Plain: 
The length of the Shadow: 3 The Altitude 
me © above the Horizon, any two being 
wen to find the thud, ce (FIZ. 19) Say, as in 
am As, 2s AC . AB ;: Rad. cot. ot ABC 
e upper edge of the G 4 15* the height of 
e Centre. Turn the Figure upwards, it is 
be ſame upon a Wall. 


Prob. 2. Of theſe Three; 1. The Meridian 
. of the , or & ; 2. The Elvarion of 2 
Po ©; 


@ 414 
ot 


„Pole; 3. The Declination of the O or - 


( 90 Y ; 
mplen 


two given, to find the third For Alt. Ejg mem 
1115 


Ctial (Which is alwavs the Complemen of t 


height of he Pole)——Merid. Alt -- Declng + 

tion South or Merid. Alt. — Alt. Equi = le a 

clination N. The He ⁰ t Declination is fou 5506 
Prod. 


no conſtantly to be -3 deg. 30ʃ. * 
Prob. 3 Ot thele vive ; 1. the greateſt H T 
@;' g Longirude of the O, from the ner}, Lis 
- point; 3. the © Right Aſknuon; 4 Th * 
Decl. . in that place; and zl), The Anged ett 
the Eoclip: ic, with the Meredian, any tung d. 
ing given to find tlie reit: For in ( F,g.20.)th Pros 
&,Y © aright Lata, 4 at W. is the firſt Hao 
in che Preblem, Y © tiie {econd? HM the thut 5 0! 
a © the fou:th, and the Angle © the fifthay 191 
two being given, the other 3 may be found Va 
the Rules tor right Angl'd As before taugt 
Note that the Longitude of the © and its 18 
Aſcenſion from the beginning of Arics are try 


Idnig! 
ay of | 
Lis th 


in the firſt Quadrant, but mutt be fubſtracicl a 9 . 
the ſecond Quadrant, and added in the , vi 


from or to 180 deg. in the fourth Quadiu 
muſt be ſubſtracted from 360. 

Prob. 4. The Right Aſc. the hour of th 
. day, the right Aſcenſion of Mid-heaven any tu 
being given to find the third, for the right Al. 
4 Time from Noon = right Aſc. of Mid-heame 
and Time trom Noon == right Aſc ot Mid-heava 
— right Aſe. O, and right Af. (+ right A 
Mid-heaven Time from Neon. 

Prob. 5. Of thele Six: 1. Elevation of tit 
Pole; 2. Decl. or &; 3. Altitude of tlic 
or &; 4. The diſtance of the & or & from tit 
Meridian; 5. The Azimuth ot the O or > tra 
che North; 6. The Angie of the © or : ſhew. 


pmpl. 
10M. 
Note 
to din 
ewe! 
nay b 

Note 
., De 
hen t 
1 
the EL 
ne N 


0 . * . - © # © Nat 
ing its Polition in reſpect ot the Pole or” ert 
nith, any three given to find the reſt: Fo: Hole 


the Oblique angled A. Z . N. Z N. is the confi; 
plement of the Eicyation, the friſt, N. , ii 
Camps 


„ 


—— 
. nplement of Dec the ſecond, Z. · the com- 4 
1 oh ment of the , Alt. the third: The Angle at 


ne dhe diſtance of the . or g from the Me- 
E to the time of the day the tourth, the 
ſou wle at , is the fifth, and at 4 the ucth. 
. 6. Ot theſe Five; 1. The Ele Pole; 
„Decl. 3. + Alt. at 6; 4 Azimuth. at 
5. The ») Poſition in refpetof the Po. e and 
aith ; any two given to find any one ot the 
lt, tor in the right Angled 2% Ve Lat M 15 
e firlt, V 6 the Leon, 5% the hud Y £rhe 
urch, and che £ ar „ hie th 
Pros. 7. Of thele Five, 1. Decl. ) 2. Ele- 
tion ot the Pole; 3. The Amplitude of the Y 
ing or ſetting; 4. The Ang e of the Horz n 
1 Mzrid ; at the ») ruing; 5. The time rom 
Iidnight, any ot theſe two being given to had 
yy of the re{t ; for in the right WA NO, D 


„s che complement os Decl;nzrion tae firit, 
o che ſecond, 4 O the Complement of the 
r, 44 the fourth, 7 N the. Afth. Io 

* Mie, That the Angle at N or IAN o, is the 


bmpl. ofthe A ſcenſ. Dif which might be tound 
o more clearly in the A Y a, — Hor. 
Nite, That che Aſcen ionil Dicterence turned 
o time, by al:ow ing tor every degree ott me 
eweth how far che +, riſech trom tix 2 Clock, 
ay be ihe time of the = riſ. and ſetting; 
Nite, That it the Elevation of the Pole, and 
Decl. be both either North or boch Sourn, 
ben the right Aſc. Aic. Dif. = obl. Al- 
nn, and added — oblique Deiſceniion ; but it 
the Elevation of the Pole, and ) Dec. be the 
ne North and the other South, then add f.rthe 
wolique Aſcent and ſubitract for the Deſcenlion. 
Nate, Yor the Not- riling or Not. ſetting of 
certain Stars. 1. If the Elevation oi the North. 
Pole be greater than the Complement of tue 
North Declination,then that Star ſercoth not, or 
thin 


F 


F *othanthe South Decl.thenthe Star riſech not. 


j 
* 


SS 


it the Elc va: ion of the South Pole be greateth 


: NE DO! firl 
the Complement of rhe South Ds clinat n of Pla 
Star, then that Star ſetteth not, it greater ti 5 tr 
* }: ö 
the North De clin. then that Star riſeth no: dilt: 
Note, That if you doublethe (+ ſetting it 12 
length ot the day, „ riſing the length cf! alt (3 
nit ht, and ha!f of that is the ſeum diurnal auc t 
7 — . . 5 LA. 

Nore, Becauſe the obtaining of the ion e hoy 
Azimuth is very uſeful by taking the height "i 


the „„ I will here ſet down an Exam. of the 
both, atter the manner of the laſt Pre;lemy 
Spherical Os. Ta the Lar.5 1. 30. the (+ hig 
325 the Decl. 18> fut for the hour, thea! 
Azimuth. Hour. 

Co. pole 38 30 ar. ſi. 0.205850 


_ , Co. Dec.72 oo ar. ſi. 0.021723 7 * 

. = 33 30 . 

: + Co.Ht+-;8 o aine 
£6 | 4 * 2 = 91 30 whe 
LL — X— 24 30 gt 
| — — — m h 
E Halt Z 45 45 ſine 9.85 * 
rn Half X 12 15 hine 326699 * 
Z. 19.409368 den. 

. Sine 30 26“ halr Z. 9.304684 tiny 
Thehour $ a Clock and 1 min. | N 
2 Azimuth. Tot 
Co. pole 38 3022. ſi. . 250850 ir sh. 

Co. Hr. 58 oo az. U o. 51579 he 

X—19 30 r {< 

Co Dec. 72 co * 
2 91 30 In reſ 

Per: 


— 52 30 , 
Halt "ea 45 fine 9.6457c6 
Halt X. — 26 1 5 line 9. 645706 
| | 19.778231 
50? 47! halt 9.889115 
The Az 50 47" from the South. 
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Note IT, Of Geography, which is the knowledg & 4. 
the Habicable World, and the meaſures there. 
firſt, you muſt know that the Latitude of 
j Place is the diſtance ot it in degrees and 
ts trom tlie Equinoctial ; the Longitude is 
diltance ftom the firit Meridian placed by 
blemy in the Canaries, but the moſt of the 
eſt Geogr. p ace it inthe Azores. From Weſt 
Eait the account is by degrees and parts, or 
hours, accounting 1F degrees to an hour, 

Wd tor every degree tour minutes, and every 

Wnute four . 

he Zones are fue; 1. The Torrid Zone be- 
ut the Topicks, two lemperate betwixt 
her Tovick and the Artick and Antartick 
cles, and two Fr:gid trom them to both the 

The Ci mates and Parallels lie parallel to the 
:ator. A Climate is a Zane or Girdle that is 
ined betwixt two Circles parallel to the 
wor, thoſe Circles have the longeit days dit- 
ng half an hour, the middie Circle betwixt 
m has a quarter of an hour difference from 
EXtremes, | 
1 reſpect of the ſhadows,the Inliabitants a 
Erenced into Am phiſcti, whoſe ſhadows are 
netimes in a year round about them Eat, 
t, North and South. be ing thoſe that inhabit 

Torrid Z ne. H.teroſeit thoſe that have 
ir ſhadows one way as in the Temperate 
nes. Feriſcii, thoſe that in a day may have 

r ſhadows rom about, as in the Frigid 
nes. 

In reſpect of the ſitu tion, the Inhabitams 
Perieci aus that d ell under the ſame Meri- 
n, and in one Parallel diametrally oppolite 
hat parallel, they have the ſame Winter and 
mer at contrary times, unleſs in the Frigid 
ne; Autecians dwell in like parallel tromthe 

5 : Equator, 
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Equator. che one North, the other South, and; 
der the ſame Meridian and Longitude; Anti 

are thoſe that are Diametracally oppolite byg 
Centre of the Earth:they have contrary Wi 
and Summers, and days and nights contray 
out of the Torrid Zone. 
The next thing is to conſider the Maps f 
of the World in General;which have the 
cles, the EquinoGial, Ecliptick, I ap 
| Cancer and Capricorn,Circles, Artick and qu 
| tick, Meri di ant and Parallels, fuch a Map ſhin 
the Effigies of the Globe ot Earth in Pla 
and in it you conſider what places ae N 
South, Eaſt or Weſt by the Meridians and} 
rallels, and conſidering any Province or Pl 
you preſently ſee how it is poſited to the Na 
or South by its Latitude, to or from the f 
Meridian by i:s Longitude, then in what 4 
or Climate, what is the longeſt day, Latin 
Longitude ; and it is conſiderable that G 
aphers make the right tide of a Map the bi 
the left Weſt ; the North the higheſt, : 
South the loweſt parts; next for the diſtam 
Miles, the, [falians and We account fixiy: 
egree, which would anſwer a mile tor anW- / 5 
nute, bur it holds not true in either, for a; 
cording to Mr. Norwood, near 70 miles E 
make a degree, and in Italy at Bonomia aca 
ing to Riccrolus 66 ; however let the account 
60 to a degree, and then to reduce thoſe m unos 
70 „ſay, as 6 to 7, ſo is Englijb mile 7 8 
ſtro. miles; and contrarily, as, 7, 6, {0 0; 
miles to En How meaſures in Fcet of n 
Countries agree, yon may hrid in the Tabe 
the end of the Book, Earituled, Fore: gu 4 
ſures and Weights compared with the Ex. 
In all particular Maps you have a {cate of m 
to mea ſure the diſtance of places, if thoſe q 
lie within the opening of the Compaſies, lu 
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er then by a Ruler turn the Compaſſes oftner C-4- 
wut. The Globe of the Earch hath for its Su- 
reicies, Land and Sea, near rhe one equa! to 
2 other, the great Continents of Europe, Aſia, 
Wick and America, are called the Firm Lands 
r Continents ; the reit are Hands rounded by 
e Sea; Peninſula's joined only by a neck of 
and to the greater, as the Morea, c. i/thmus 
at very neck, Promontory high ground that 
ts out into the Sea. 

gin, the Seas are divided Into Oceans or 
lain Seas, and the Mediterraneum. or Midland 
ea A Gulf is part of the Sea, almoſt cut off, 
the Baltic Sea, A Streight is the part cut off. 
«the Streights of Gibralter, theſe are the Ge- 
ral Heads: And for a more particular practice, 
niider Figure 21. wherein N. is the North 
ble, S. the South Pole, E. Q part ot the Equi- 
joctial, A and B two Places in the Northern 
emiſphere, D, C two in the Southern, A B, 


C, add DC are part ot great Circles paſſing 
erwixt thoſe ſeveral places; Q B the Latitude 
B, EK A the Latitude of A, both North, FD 
al C Q the Lat. of D and C South. L ANB 
DSC is the Difference of Longitude, of 

and B or D and C, the is NAB and ABN 

ews the 1 how one place lies from 
e 


nother : refore firſt. it rwoplaces lie in the 
me Meridian, both on the Nor tluide ot the 
quinoCtial ; as B and F: QB being the Lat. 
B and QF of F, the difference at their La- 
tudes B F is their diſtance in degrees, it one 
e on the Equinoctial, th' other not, as QB the 
at. of B. is the Diſtance, if one have N. Lat. 
he other South as B and C, the ſum ot both 
hen Latirudes is their Diſtance BC. All which, 
nd ſome other varieties, as being both upon 
de Equinoctial, are ealily under ſtood upon the 


: Aud 
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And for more Fxact Rules to know the? 

Frances,and Politions of Places, conſider theTg 
angle ANB, there are ſix parts in this oblig 
Spher. A. A N the Complement of theLating 
ot A, NB the Complement of the Lat. ot B 
the Diſtance of A and B in a great Circle, {1 
B the Diference of Longitude of A and B, 4 
Nag the potition how B bears from A, & 
the Merid. towards the Eaſt, and the {Nj 
how A bcars from B towards the Welt, 4 
three parts of theſe fix being given, to ſind a 
of the reſt, uſe the Doctrine taught b<fore 
oblique Spher. As it both the places be in Soul 
Lat. as BC it is the ſame with the former, 
one be North the other South reſolve the 
NA C. "Theſe Rules ſerve to find the diſting 
and poſition of any two Stars after the ſan 
manner. The A CAB may by help dd 
tormer Rules be likewile reſolv d. 

Laſtly, To know how many ſquare mil 
perches there are in the whole Earth, or ma 
parcel or part thereof included in a Triangk 
as ANB tor the former, find how many {qu 
degrees there are on a Sphere, whoſe c 
terence ot 1's greateſt Circle is 300; ſay, by 
Rules before taught; As 7. 22 :: ſo ſquat 
355 (= 1296co) to the Tuperticies of the u 
Sphere in ſquare degrees 407314, and up} 
ling ſixty miles in a degree, there will de 0 
{quare miles in a ſquare degree ( rhovg!: th 
be more in the Curve) which gives 146% 304 
{quare miles in the wholcz but ro reduce d 
to Engliſh miles: ſay, Q.6 = 36 Q7 45 
lo 1456:304C0 to 1077303:66 Engl: mit 
by the Back Rule. 

But if it be a Spherical Triangle, as AN 
or any other, as ABC, and it be requmed! 
give the proportion of that & to tic Wit 
Sphere, according to Mr. John Leak's R ue, > 
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Spherical Triangle together, from which 
u% 180 deg. div de the reſt by 720,it leaves 
deg. and mn. in Proportion ro 360, as thar 
angle to the Sphere. 


hte III. Of Navigation, which teacheth how 
| by what means a Ship may be directed on 
Fa to the Place or deſired Port. 

n ſhort Paſſages, where you are but a ſmall 
e without ſight of Land, the Compaſs and 
Swlcdge of the Land and Sca- marks are ſut- 
nt; but in long Paſſages, where, betid: 3 
Compaſs, Lead and Log line, there arere- 
ed In{truments to take the l atitudes, and to 
ire after the Longitude and Diſtances. You 
y con'ider the ſame as one ſimple Courſe, or 
pounded ot many: There are three ways 
erforming both Courſes; 1. By the P/a n 
chart; 2. By M-rcator's Chart, or laſtly, by 
rat Circle. The laſt is in part taught by the 
e in Geography laſt mentioned, of the di- 
ce and pol ition ot Places, but 1: not practi- 
eat Sea The firit may ſerve near the 
noctial, but tarther off and in long Courſes 
ſe ; the ſecond is true in all Courſes, and 
ht to be ——— ; the firſt and ſecond 
are practiſcd alike in plain Triangles, the 
zrence only, that the Meri hiaus are not 
uy divided in Mcrcator's way; but you muit 
the Table at the latter end ot the Book, 

d4 Table of Moridimal Miles, whereas in 

n S4iling all the Lires are equally divided: 

Practice will beit appear by theſe tew Pro- 


l. I, To convert the Rymbes or Points of 
Compaſs into Degrees ot lnclination to- 
s the Meridien Line and contrarily. The 
e, Mrers divide their Compaſs ( which repre- 
rack E ſenteth 


aſtrred by Mr. Fefter, add all the Angles of C. U. 


ſentsth the Horizontal Circle) into 32 


(93) / 
called Rumbs; but it had been tar bettertoh 
ncd 260 degrees, to have been accounted j 
both ends of the Meridian Line towards. 
Weſt :But becauſe this Divition is not uled, u 
this Table, which will convert the Points d. 
Compal into degrees and minutes of the 
Inclination with the Meridian, and contrarl, 


[ Tic/c un this fids f A Ti.eſe en this fi 
he Wiſh enciine to- Liclin |} wie E mclin | 
wards the North-end ;, 1 lie warde NY umbe 
of the Meridian, Mer. L. | of the Meridian. .d. 
—— IE moe 
Rumbs. North. Rumbs, nde 
mo br to m 
North by Welt. [11 15% North by Eat BW Prov 
N. N. W. 2 30 N. N. E. nb i 
N. W by N. 13; 45 [NE by N. *itus 
* e X mi 
North Weſt. [45 o North EA ex 
N. W. by W. 55 1 INE bykE. " * 
W. N. W. 67 30 E N. E. bon 
W. by N. 78 E. by N. A 
y Is 45]EbyN ment 
Walt. 190 go Eat. p 15 
— - — — ls AE 
Weſt by South. [78 45 |Eaft by South is in L. 
W. S. W. 67 30 [E. S. E. ercfore 
S. W. by W. 56 iss E by E. e plun 
—— — 
South Weſt. | 45 oof South Ex . 
8 W. by 8. 33 45|S E by & en in 
8. S. W. 22 30! S. S E. * x 
S. and by W. 11 11S by E. Maria 
— — — — * * — — 2 1 ( 
Rumbs. | South. Rumts ſt 1271 
Tacie £1 This Ef J. N Ti e/e n T 2 Ng the 
{Incline ie S. 084 | indling 19 tt? ng, al 
of the rid. 8 | of 14» AMericth 
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48' tor one quarter, 5* 37 for two quar- 
ers, and 8 267 tor three quarters. 

Prob. II. A Ship failing under a great Circle, 
d know how many Engliſh miles anſwers the 
lorees : If it fail directly N. and S. it is under 
he Meridian, if E. and W. under the Equino- 
al; fay, As 1 degree gives 70 miles : ; So de- 
es gone give the Engliſh mile. 

Prob. III A Ship failing under any Parallel, 
d know how many Engliſh miles an{wer tothe 
umber of degrecs in that Parallel;ſay, As Rad. 
&. co. to the Lat. or the Parallel :: So is the 
mber of the degrees in that Parallel, ro the 
umber of Great Circle degrees; which turned 
to miles, gives the Anſwer. 

Prob. IV. The Rumb, the Diſtance upon the 

mb in miles,(60 toadegree,) the Difference of 

titude in miles, the Difference of Longitude 
miles, any two of theſe given,to find the other 
0: Ina plain right (d A. (ſec Fig. 22.) where 
is the place from whence the Ship fails, the 

umb N E. by N. theretore the Angle ot Incli- 

tion BAC by the Table is 3 30 45%, its Com- 

ment BCA 56® 15!, Cthe place ro whichthe 

p is to fail, AC the dittance in miles 909 

Is Ag is the difference in Longitude $52 miles, 

$i1 Latitude 59® 36) A. C in Latitude 47%, 

ereſore A C 18 856 miles; this is according to 

plain Sea. Chart 'Bur according to Acrcator's, 


20h 


idional miles, thus; Ute the ſame directions 
en in the Note tor :zeography.the places being 
h on ohe lide of the Fqun al Cibſira% the 
rid. miles anſwering 4, v. 3202 from 
Merid. miles an{wering 59* 360, wiz. 4480, 
t 1278 miles tor the diſtance A C. [| his 
nz the only difference in theſe two kinds of 
W's, 2nd thys obſerved, the Reſolution of this 
critia K 2 2 will 


mus 


1.05 7 


It you account to quarter of Points, add C A. 


u mit nud rhe diſtance AC 2 the Table off 


— — 
——ͤ—— — — — 
— 


* 


10 
& will pert rm all imple Courſes; and T ith 


: . compounded O01 many (on c, you mult ſo man 


tums nuntipiy 1 our f peration. N. 

Note Ii. Concernng Dialling. To mike ub an 
Horizontal Dia, you muſt calculate the Ciltz WiMrclir 
ces on the Horizon ro the Meridian, to ag 
hour, halt hour, and qua: ter by cl. Rule; 3 
Rad. to Sine of the Latitude :: $9 Tang of th 
Equinctial haur from Nyon, to the Tangeng 
tie Hora Diitance rom the Meridian, g 


that hour, half, or quarter. lane: 
It you dene to caicuiate for every min 5 
then you take every minute tor the Equi.horzher - 
tor every quarter, then de gin with $45 ,5*36 ; an) 
119 1.4 and 15 for an hour, Gr. To mak: enei 
ial or a tui South Wall, is the fame wih it d 
torm.r,only changing the Sine ot the Lar!ruce oi | his 
the Colinc. gun 
For a declining vpright Plane, you muſt Hue. 
find the Arg'e ot the Mrid an and S H ιο f Ne 
as Rad. to Cotang. Lat:: Sine Decl. to H y 
delired Secondly, the height ot the S-ylc : e un 
the Subityle,thus,As Rad roCotr Ic: uma; 
Lat. to the Sine ot the heighr detired. Third y the « 
diff-rence berween the Merid. of the Planc den 
Place, As Ni Lat. to Ran. :: So Tan. Decl.to , an 
delired. Fourthly and laitly, you mult find 4's! in 
angles æhich tie Hour lines make with thcoÞ<4d o 
ſtyle line, which is tFe Merid. ot the Plane; 8899.1; cc 
Raꝗ. to Si.otthe Style he:ghr above the Plane: Mato ti 
is the Tang of the Hour line from the ! ler 1! t 
of the Plane, to the Tang deiired. For a Ne 
dian Dial,where the Pianc looks fuli Eait or VAR 4 1:1 
the Hour lines are all parallel to the Line th 9 Oc 
cad, ix 


paſleth from Pole to Po. e, x hich is the hour o 

then ſay, As Rad tothe height ot the & yle nu fie | 

known parts of a Sc-le; : So is the Tanzen de Hor 
2 


any haus diſtance from 6, to the d.Rtance ther _ ; 
ot in the lane parts. D 
\& {inc 


reaſon 


tt 
all] 
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Now for a Mecanical way to mate any a 4- 
p any Plane, whether d:cunmg. rectining of 
xclning, crook: bender. oy any ways ih very, 

ich * any notice tabin t any fiuch doo my 
on.rechnarion, c. by the lep of 2 Hare 
ad Hrumta Dirt which malt have af! 
e ie the Cen re to fitter ant Thread in {4r 
pgo through ; you my wort, thus unter the 
ane: Where you ment mae a Natl, dra 
Level Horiz nta/ Liin by a vpe, or 
her Level, to thi- Linc {© acid Frame 
1 any board or bord: derp acc wil mg toe 
jonels you in end rhe Di tobe; thi, Sat 
wilt be level inkew fe 

(his being i ted and by any other true Dia}, 
quno ia Rmgor by the he ght or rhe fe your 
me- Watch r. &.nd, or wherwory, fg the 
x Time of they and pizcng you; Hor iz, m. 
| Dyal upon the level Pant, kerping it to the 
ve tune ot the day, by removing it to and tro, 
u may by the thread rom the (en , ca, 
the ed ge ot the Gnam n hivi o rne Ce re 
the new Daal,'t it will have a Centre, which 
ub, and by ſmail tacks talten your Horizontal 
yal in tnat place, that it may nor me the 
ead or hair carried by the e ge of the Gno- 
i continued in ei ker vo. and i the (no- 


„ass the new Dyal ; che perpendicu.ar Lme 
er n taken by a {quare is the Suvityler, and 


ye may be tattencd to the Plain by help 
that tarcad. | 
Now to draw the Hour ines, do this; Lay the 
ead, ſiccd tu the Centre of the Ho. L nta Hal, 
er the Hour lines and Quar.crs,and Dma¹ν out 


109 , . 9 1 
ebe Horizomal Line on the plam where they 
ect; Lincs drawn nom we Centre of the 


w Da: to tixle Points, are the Huur lines : 

ſome Hour lines may run off the Plain. or 

realon ot the crockedneſs, or ſome Yar 3 
3 nu/ 


i 1102) 
may hinder; to help this, draw as large a Guy 
or oblong upon the Horizontal Plain as youma 
and transter(by help of the Centre thread allt 
hours from the Horizontal Dial into the Lines 
the outiide of rhe ſaid ſquare or oblong ; naw 
ou bring a thread from the Centre ot the tet 

al, and reſt it upon the hour Points mak q 
the ſaid ſquare, the Centre thread ot the Hora 
tal Dial. carried only to touch the other the 
will deſeribe the Hour line deuired, whether u 
an cven or uneven Plain that have Centr: 
tne new Dial; bur it the Line carried by th 
edge of the Gnomon of the Horizontal alu 
not mect with the Plain, as in all Ealt and Vd 
Piatns-much declining, then mult Fon fx v4 


rerlec 
tial! 
Theſe 
ircles 
athe ( 
ſhed, 
octial e 
nder | 
gjecte: 
emiſp] 
mhereco! 
ſcript 
entre, . 
190 des 
es at! 


bad 
board or other matter to receive the Centre| ys 
the tide of the Plain, and chen fixing a third Ol * 
there, by that and the other thread you ma 4 
itrihe all the Hour lines, as was before ſheut 3 
in crooked vlains, and the thread from the C gh 
tres being the new Gnomon, mult be hxedn Per 


the Wall by two ſtays 
This may be practiſed with as much curiokn 
as any other, and will be {ure and exac!, 
Note V. The Deſcrip ton an Uſe ot an Us 
werſal Dial tor all Latitudes, being a Proqedu 
of the Sphere in Plano, preſented to his Roy 
Highneſs, Anno 1665. for his particular Ute 


Sea. 
One H-miſphere being circumſcribed by 20 


om th 
_ 
ery de 
00 bo! 
e Axis 
t hanc 
preſen 
bon the 


. . 0 3 el r 

linder, wherein the Fquinoctial and (in = 
roucli, let the Hemiſphere be conceived lo! Jinn, 
extend Hom the EquinoRial, that the two (ee? 
lures, and all the Meridians, may touch rhe (| 110 3 


linder in the Tangens ot the Degrees and V 
nutes 0: the Meridians, all the Merid.ans » 
be (treigh- Lines, all the Parallels Circles lt 
from one another as their Tangents ; and 
particula ruſes, let theHemiſphere * vponi 
: a terte 


The 
cs ſhe 
noſe of 
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dial Semicircles, at each degree diſtance. 
Theſe, as likewiſe the Eclipt ick, and all other 
cles deſcribed from that Point, will beEiliptcs 


e the Cylinder: Having this Cylinder thus tur- 
i ned, laying it upon a Plan, (0 that the EQUI- 
* #4 4 } a * — - * 
reiß een Colure may touch the Plain, let this Cy- 


nder be orthographically or perpendicaariy 
gjected on that Pia n; ſo have you the Dial or 


re emiſphere now oetore you, the demonttration 
e bercof will be tov redions ior this place. The 
er ption thus: The Point ot V and 2; isthe 


enere, the uppermoſt Line divided both ways 11. 
odegrees is the Equinoctial,the Line Vothat 
es at right Angles down is the {emic.rc'e 0: the 
quinoctial Colure, the two edges arc the Sol- 


— 


. Colures, and itand tor the Meridian ot :2 
„Cock, all the {treight Lines from top to bot- 
„r ere the Meridians or Hour lines to every 
rer ofan hour, 152 of the Equinoctial above 
Ian hour; the Meridians on both edges are 
umber d, trom the Equinoctial to the Pole, and 
en the Pole to the Equinoctial to 99% Tae 
MWzrallels to the Equinox are drawn through 
eq degree of the Meridian, and are to num- 
ed both onthe edges and on the middle being 
e Axis of the Sphere, upon the ad ant onthe 
hand are drawn ſeveral Elliptical lines, which 


preſent the Circles formerlv ſpoken ot, deſeribd 
e che Centre, being the point of Eaſt and 
ett to every two degrees. The Ecliptick is 
un both ways from the Centre V and , 
„ abaiag 23 degrees 30 minutes upon the Meri- 
and divided into Signs and Degrees by 
ole Elliptick Lines. 

The back tide of the Inftrument has many 
es ſhewed in the beginning of the Book; 
boſe of this Projection follow. 


E 4 Uſe 


terſect ion of the Equinoctial Colure and Fqu1i- - A 
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Uje 1. Having the © place, tofin 1 his Ng; 
nation, Right Alven.ion, or by Cith. r of thi, 
tid che place. Fiſt, find by the day o; 
Month on the back tide the piace, Which geg 
in the clip ick, the Paralicl that pailerh byrly 
p. ict ſhcws the © Deciinarion, an? the ve 
ban the » Right Aſccniion i; th Eq un Gl 
io Hkcwiſe the Dec.inatto . or Right Aſtcain 
gen, ſhews the © place. | 

Ve 2. To rectie the Centre Thread to hey 
any Hor.z mn, or any Line of Eait and Welt ah 
palictli tu the Zenab., or any laclknation to &l 
I 2r Z0 or iq in tial, chat any point upon dle 
Hem.ipkere ſal! nahe with the Horiz n Ti, 
(ate thread la d tothe Latitude ot the place 
t: © leit hand in Summer, or on the right hana 
V. unter, will repick at che Hor. z on of that La 
tude by the greater igures Which com nun; 
trum ihe Pole. And 1: you lay it to the Laryyls 
trom the Eq ũnactial numbred by the ſmalles; 
gutes on the right hand in Summer, or lett h 
in W inter, ic repreſents the Line of Ealt or Wet 
at.! the point in he Meridian ſhew the Zend 
Or ay p mt upon the face being fer our by i'4 
p<railci and time ot the day, laying the Ceny 
thread theicto,it ſhe ws an the edge how mig 
P-grecs it incl nes or d:clincs to or from the 
Lg. Moctial, and that being dded in all Nottherg 
Lian, or ſubilracted in Sruthein to or f om the 
Eq s. nocti-! heght (wa ch is a. ways = th 
Coipiemnc ol tac Lat tude ,) it gives tn. 
CHOU r MES a great (uncle paſſi by tix 
point gien Makes WE (he Hur Z00- 


U}. 2. To know the time of R: ing and St. 
ing of the „ the Aſcen.tonal Difference, tut 
Amplitude, and the length ol the Day or Ng 
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s To find the, height at any time 


1 


the laſt Propoſition lay tlie Centre thread ta c-. | 


Meridian for an Hormon, wherever the © 
rallel cats it, amongtt:he Hom lines, it gives 
rums and ſetting, and the Eil.pricail:ne 
hich pai th by that place gives the Amplir ude, 
the diltance in degrees trom the Eaſt ; the 


&ridiin of the „ri ing carried tothe Equino- 


Ihews the Aſecniionai InfAlerencein devrece; 


ly, double the © ſetting tor the length ot 


days, and riling tor n.gar. 


U 4. To find what time the © wil come 
tor Welt, and K hat height the C ſhall have 
that time. By the ſecond e ropO ion, tay the 
read do) the Latitude rod trom tlie E jung. 


al in the edge on the con rary tide t. Ho. 
on that is the Line ot Exit and Welt, an!: 
g the O parallel to that Line, the Point 
re ihe Interſection hall be amongit the 
ms gives the time, and among the Lilplcs 
bright at that time 


ſie 5. To know the height of the © at h 
R and the Az'nvith or &.ftance the C than! 
e trom Eat to Welt. Follow the G p rale 
xa clock, the crooked lines ſhow you the 
beizht; and laying the Centre Thread tothe 
nt ot E or Weſt, mark whore the Parallel 
bit, and follow the Hour lne to the F.q.it- 


tal, ( which now ſh! repre'ent the Hori 


the dijtance fiom the Centre is the Az. 


de day Serring the Henn right, {11d the 
nt ot the C ri ing, then ſetting ove point of 
Compalles there extend the otlier to the Zu- 
„ and by 2 biack lead Point meke an Arch 
hall end upon the hour of the + ri ing, 

5 tlc 


| ( 166 ) 
the degrees of that Circle cut by the Hour. 
ſhew the (@) height. 1 


Uſe 7. To rectiie the Hook, Bead and P 
met. At the end of the Hook (which byy 
drew may be moved at liberty) there hang 
Thread and Plummer with a moveable Bead 
very end of the Hook, from whence the Pin 
met hangs, muſt he skrewed tait to the yl 
where the (+; riſeth on the Horizon, and 
_ mult be ſer to the Zenith on the comu 

e. 


Uſe 8. To find the hour of the day aa 
time, the ( ſhining. After the Hook aud 
be rectiſied, as is ſer don in the laſt uf, lik: 
the Inſtrument, ſo that the B.ad and Phn 
mer do freely play) that the ( nay ſhg 
through the leaſt fight upon the other, thek 
_— the time of the day amongit the H 
mes. 


Uje 9. By the © _—_—_ or hour, to know! 
Azimuth. By the ſecond Uſe,obſcrve wit 


the Meridian ot the + Hour and the Var ' 

meet, and th reby on the fide and the Inclinzghy © 

ofthe hint to the Horizon, where lay the the 

then by the 6th Uſe, hind the . height;noy on 
94 


the Equinoctial repreſent the Horizon, andi 
counting the height amongſt the Parat 


where Paralld croſſeth the thread laid 11TH! 
Inclination, follow the Meridian to the Eq St1 
ctial, the number from the Centre is the ne 
muth from the Eaſt. „ all 
he Ball 

Uſe 10 All the former Propoſitions my" the 
applied to the Sars, remembring the „ fee, are 
the hour; therefore uſe the Right Aſcenſio a a 


the Z which take from the Right Af en 
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e Star / ii it be bigger, it not, add 2.4 hours) reſts C· 4- 
he time of that Star's coming to the Meridian; 
n4 if you know the Stars hour before midnight, 
e it trom the time ot the Stars Southing; it 
ter, ad. i it, you ſhall have the true time ot the 
ght. Theſe excellent Uſes you have trom tus 
ſtrument, ſold, it you deſirc it, with the B.: 
you deſire it ot Metal, and larger, Mr, Hays; 
athematical-In{trumentmker, living in Mos. 
elds, will make them. Laſtly, upon the in- 
de of the Cover youhave 2 perpendicular Dia 
ill ſerve within zo miles trom Loudon preſently 
know the hour of the day, the Parallels up- 
nd down anſwer the day ot the Month, the 
ther {treight lines that are parallel ſhew the 
height, and wherever that croſleth the other, 
here is thie hour, the long hours tor Summer, 
nd ſhort ones tor Winter, and placing a Pin in 
he Point I V, letting it ſhade inthe Line 17, Ie, 
Line and Plummet playing trom it, will ſhew 
he height on the rignt tide, 


Poa 


„ Of the Na ure and Making of Watches, 73 4 +, 
Clocks, and other Movements, Collected 
from: Mr. Oughtred's Antomata 3; with 
ſeveral Additions and Notes about Pendu- 
lums. 


HE great Wheel, whereon the Fuſie or 
String with Weights are fixed, divides rhe 
late of the Work in any Me mente, that 
s all the Wheels and Pinions trom that to 
he Ballance or Fly only prepares the Motion, 
pur the other way effect it. Things to be no- 
ed, are. 

1, The Fuſie, and how many Turns it hath: 
2, The number and names of the Wheels, 
Tecth, 


W—— 


7 pe 
” bt. Ou toe es oe 8 


—— 


—— 


| tos) 8 
-* - Teeth, and Pinions, 4:2. in a Watch of fy 
Wheets,{{uppoting the Numbers annexed tg 
the Teeth;) Firit, The Great Meet (Num 


1 
55 Teeth) turning the P:120n, (number 5 Hd by 
to the Second Wheel, (Number 4s.) turning t 
Pinion, (Number $5. ) fixtro the Contrat wi 1.Rs 
Number 40) turning the Prien, (Number; al t 
xr to the Crown Wheel, Number 15. hav the + 
odd Teeth, working upon the Pzl/ars of He bea 
Ballance, (Number 2.) But in Watches ot H beth. 
Wheels, there will be a third Wheel befor it g. 
Contrat Wheel. 0 give 


3 The P:'0n of Rrport fixt to the Arat 
the Great heel, (Number 4) which lies h 
betwixt the Plates in Watches, and turns u 
Hour wheel (Number 36 ) wh ch carries d 
Hand about upon the Face, divided into ng 
z hours. | Jour v 

For brevity ſake, let M {tand fo the 2. 
44 ut. Whether Watch or Clock, F the Fiul(hcel 
A the Great Wheel, A the Pinion of Repo ls t 


is A bor, Ehe ſecoand Wheel, the Pimononoh :: So 
Axis, the Contra! Whecl, i the Pinion on its A . To 
O the Crow 1 Wheel carrying 0 its Pon — 
Axis; B the Dial wheel carrying rhe Hand, wi :: Ar 


H. Hours, J. Time, t. tuns, N. Notchesor To 
of the Ballance; Con. Cont inuance and len — 

12 Time of the Watches going 
The work will ſtand, both in Letters The! 
7 J "Yr; 
Figu es, as in the Example. en, ( 
a) B (a 4) 61) W Tok 


= —— — ä—qmNQ— — 
12, th 
— 


) Alf J.) 55 01 


— — 


) E (g 50 45 6 . N 
0, 1 (& 57 50 8 Po 
4 17 Crown Wheel. * 

ee & 
| it it 
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here every wheel is divided by the Pinion it C- 1. 

noves from A to O. vi x. 5.by $= 1: = f Aby 4 

i =q0 by £— . Bar B divt- | 
led by a gives 9 that is B by a= a. 


LRulefgkOz —=11x9x48417«2—269:83 
al to N. Notches or Beats made in one turn 
t the great Wheel, and 26928 x 9 —= 24* 352 
e bears that are m2de in one turn of tac hand, 
ether 2 01 24 Laſtly, divide 242352 by 
2 it gives the beats in an hour, 20196, and by 
o gives the Beats in a minute, 336, 6. Thus 
vr | qu ſtion not, is very pam, and mult be 
ractiſcd to be well underſt od, as being the 
bunda ion of the whole work ; and by it you 
ay ealily know how many turns any Wneel 
pmion, makes tor one turn of the Fuſie or 
lour wheel. 

Rule. As the Beats for one turn of the great 


Fu beel or Fu ie 26928 
1 s to the Beats gone in one hour 201 96 
: So continuance of the Watches going — 16 
Ai . To the number ot the turns about the Fu- 
II. * 12 
d, : And fo are the hours of the Face —12 
bal To the Quotient ot the hour Wheel divided 
©0008) - 2 


Theſe proportions holding, that any three gi- 
en, (not the ſame kind,) you may find hs 
uh :: As for Example, 

Toknow the cont.nuan eof the Watches g9- 
ng, that hath 12 tuns in the Fuſie, and 269.8 
us in one turn; and 20 96 Beats in an hour. 
, N ia an H. None t F:. 12 t. of F. to Con. 
g) 269 81 2 (16. But if it be demanded 
the Beats, and the time oi the Watches going 
know the Turns of F 26928) 0196 x 16 (12. 
it it be demanded, what Quotient ſhall be laid 


upon 


(110) 


upon the Pinjon of Report ; Say, 16. 12 :; 1, 


9 ; or as 25928. 20156. Note that the leſer g 


Watches going at n equal T. 
Rule 3 Concerning Pendulums. The (prin 
in a Watch, drawing harder at the firit than t 
the laſt ; and likewiſe in Clocks with weighs 
and ſtrings, there is added the weight of th 
ſtring gotten every moment, to the Cid 
weight. and for that no Motion can by hand 
made {© fit, but there will come ſome uncqu! 
neſs, as you may hear by the Bears either 9 
Watch or Clock, to juſten and regulate thek iy 
equalities Monſieur Hugens invented the way 
applying Pendulums to either, for which hy 
ame will be ever Remembred. 
Pendulums, x hoſe Vibrations are of the {any 
Degrees and Minutes are equal, or 1t they 
not above a Degree, and the ſquares of ther); 
brations are in proportion to the lengths: For; 
Standard or Rule Montieur Hugens gives th 
length of a Penaulum that ſhall {wing {cond 
to be $81 to the Pariſian feet 864. The ty 
liſh Feet to the Paris Feet by my Table arc, 4 
1000. 1068. Therefore, 864. 821 ;: 1. 058. 10% 
and 1.089 x 3 <3, 267 equal to three te 
three inches, and two tenths ot an inch. 
The Honourable Lord Brunker,and Mr. H 
Found the length to be thirty nine inches an! 
— which a little exceeds tlie other, and na 
was juſtned by Maſter Hugen's Rule fort 
Centre of Oſcillation; for Montous Pendaln 
that ſhall vibrate oe hundred thirty twouns 
in a minute. it will be found likewiſe 8, 1 inch 
agreeing to 39,2 inches Engliſh : Therefore ſ 
certain 39,2 inches may be called the univeri 
meaſure, and relied on, to be the near length 
a Pendulum that ſhall ſwing ſeconds each] 
bration. With this caution and Rule, As! 


* 


G 


taken the longer ſhall be the continuance of! 
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o the Centre of a round Ball, is to Radius:: .o 
Radius to a tourth number. Let two fitths ot 
hat fourth be added to the former length, tor 
he length ot the Pendulum. Having this 
andard,the next Rule is this: Tiiat the lengths 
of two Pendulums are in proportion to the 
quares of their ſeyeral vibrations, which will 
equal to the Beats of the Ballance ; there- 
de the Beats that ſhall be propoſed in a minute, 
eing giventobe o, and it be demanded to give 
he length of a Pendulum; Say, as the ſquare 
f50 (2500) is to the ſquare ot 60 (3600) :: fo 
39,2 to 56,4 the length required for 1 ) 
600 x 39,2 (56, 1.) And it the lengths 
o know the {wings or beats in a minute, As Al- 
tude given, To Altitute known : : ſo ſquare 
br. known. To ſquare vibr. req. whoſe ſquare 
Root is the Anſwer : And becauſe the two 
niddle terms ſtand in all ſuch Queſtions, and 
ill be always 141120: Therefore divide 
141120 by the ſquare of the ſwings ina minute, 
t gives the length ſought; or by the length it 
ves the ſquarè ot the Swings. And thus as the 
ngenious Maſter Hook firſt propoſed, I have 
ung d a ſwing by my Clock toregulate it upon 
d Pio, that it may freely vibrate, 


5 n. 

L 56 —7 ( 

* ü 54 —6 (9 
21 


The numbers of the great Wheel 56, its Pini- 
n 4, turning the hour Wheel 48. The great 
heel turns a Pinion of 7 fixt to the Crown 
Wheel 5.4, which turns a Pinion of 6 fixt tothe 


1 SiWallance Wheel 21. The Quotients 8x 9 x 21 
ch 2 = 3024 the beats in an hour, becauſe the 


t Wheel turns once in an hour, elſe 12 x 9 
x 21 


eth of the ſtring from the point of ſuſpenſioa C4 


given 
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„21x 2 362 88.12) 36288 (3024 and 60 
3024 (50,4 bea's in a minute, and as was ſheud 
betore, the leng h of the Pe hνẽm Will be 55, 
5 inches, fix a weight upon a Wire running 0 
a Rod, that ſhail have four teer 7, 5 inches be. 
low the Pn wh-reen i plays,and about a tog 
or above, a Wire beaten flat with ſeveral hole 
to htto the top of this Rod, and to a Pin placed 
upon the Ballance towards the back {ide, wi 
regulate the Motion exceedingly well, and my 

one Without trouble or charge. 


For the regulating che incquality of a ſwing, | 


when it may riſe ſometimes higher, {ometimg 
lower: I here are two ways, cither by making 
the Line play betwixr two Cheek parts ot a (y. 
clo.d, as Monteur Hin bas directed, which 
may ealily be effected to any length ot the Pex. 
aidum, and are made, it any delire them by 
Mr. Humphery Adamſon (near Turnſtile in Hi. 
bourn ) Grelic by not ſuffering the Pena u to 
vibrate above an inch from is ſettlement For 
my part, attei ſome time and chorge of Exper 
13 mens. | believe the 

h ſt the better way, 


6—72 | OY 
Mon leur Hugens n 
— — his Bock of” Pena. 
A89-8— (© lum Clocks, pro. 
. 45 8 — (6 " po;eth a Watch + 

L 44 — 54 (2 * a Mans heh, 
O15 o g0 30 hours, and 


to have theſe numbers The great Wheels 
Oc. which turns about in an hour, and ihews 
minutes ; theretore tor an hour multiply the 
Quorients, 10X5XxX2X15 x 2= 3600bcing the 
ſecunds iu àn hour (60 x 60 = 1600) or beats 
Now the thyd Wheel! ] turns about in one mi. 
nute tor 10 x 6 = 6o and carries 2 plate divided 
into 60 ſcconds, and ſhews the ſecunts ; and 
upon the Arbor of the great Wheel is | 

hee 
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heel a turning another wheel a, bath of 30 C 4- 
teh, bath turning about in an hovr; the 
er hes on it a Pinion + of 6 Teeth tung B 

in 12 hours. This Watch has 2 pully tied 
ts weight, by which you may pull it up and 

x ſtop the Watch the Pen um plays betw ixt 

o Cheeks, part of 1 C.yciod. 

Ihe next queſti-n ({ppoting there be a forew 
hn or above the P:ndut. to litt it up or let it 
wn upon a ſqu. Braſs Ruler divided into inc. 

d tenth parts) to know how many minutes 

d ſeconds every temh part ot an inch wil 
ake the Watch go taitcr or flower in a day. 
the the Penauimm which ſwings ſeconds 
gth 37.2, Then by the Log. | make this 
Ne. 


N THOR: 1) TIX 
(58. 7 1. 587 711 1. 730988 63399 21 
38. 6 1. 888, 21. „03785055 17.26 
8. 9 I, 587940 . 7748; 9Cozz 3:5. 31 
3 0. 5986 1 779263;60;1 35 
39.11. Q. 778 :05;60; 8 le SS 
39 211. 59-286 . 778151160. —. 
7 31+ $94393 . 77 "$9759 9:j1-55 
39-4, 1. $954/6,1. 777046;59.85,-.36 
59.51. $/6597,1-7 G 5 31 
$9.6 1. . 77599655 9-70 7. 26f 
32 2.1: $2379 1: 75329 5902 v.50 


the firſt Column his in the mi idle the 
gh of the Pen. IA. umn 39. 2 inclics, upwards 
m:nih.h one tenth, a2d downward: in 
werhonc teh 
he cond Co u vn are the Log. of ihe fi ſt. 
Ihe third Column are hait of & Log ot the 
rene of tie II taken out of the Log 5. 
ſos, Which is of the ſtand rg non ber 
o atorc laid ; The V Col. ate the * 
1 


/ 
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bers of the III and the Column are ther 
nutes and ſeconds that theſe augmentings 
diminiſhings will cauſe in a day, and aregut 
by Multiplvmg 24 x 80 = 1440 the minutes 
a day, by the decimals above or under 6 
which work may be done ealiiy to any leng 
ot a Pendulum. 

Rule 4. Of finding out fit Numbers for | 
Wheels and Pinions 

1. Any two Fractions, whoſe Terms are 
portional perform the ſame Motion; 


of th 
© 2 
1360, 

ich of 
tegen 
ch are 
cam 
e no 
there 


147: 
9. 36. 45. 63. N . 
Cc. The upper for the Wii. 165 
. 7. 5 416 
the lower for the Pinion. * 
2. If it be as one Wheel to one Pinim; 
ſo is the product of many Wheels, to the Neg. 
duct ot many Pinions, both will pertorm lh Whes 
410 parts 
fume Motion. Exam. — equal to-. 0 
28 N Weſſer 
0 36 x 8 x ein gi 
x —Or — Xx — x — for — th of 1 
E715. 4 7 10 4 X 7 x ieee ha 
14400 1440 |; kffer 
= —- Nor matters it in what order: 1. 3, 
280 28 Circur 
Wheels and Pinions are {ct, or which Pad er will 
ſtand under every Wheel. Wule 6. 
3. The'e Factor's 36 x 8 gizen,may thus "lll have 
ried, wiz Divide them by ſuch numbers a hour, t 
meaſure them, and multiply the Quotient 0 16 
the Altern Divifors, the Product of Heel 17 
thoſe two lalt numbers ſhall be two . 26 
to the product of the Factor's given, or 4 F gs 
6 & T—=32 29=3688. 32, 17 a 
4. If fit numbers cannot be had by 1422 
any of the three former ways, you mult f he G 


1 * 
ſome Ratio as near as poſſible inthis mann | I 
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of the two Numbers is to the other :: ſo is 1. 
o2 4h. Divide that 47% number, and 

1360, by 4» 5, 6, 7 8, 9, 10, I2, 15; or 

ich of them bringeth a Quotient neareſt to 
Integer ; as if the two Numbers be 147, 170 

ch are too great to be cut into Wheels, and 

cannot be reduced into leis, becauſe they 

e no greater common meaſure than Unity. 
therefore, 

147 :: 360. 3114 6 311652 80 311030. 
170:: 380. 4164 36050 360047. 
36906“ Wherefore tor the two Nun- 
416.52 | ders 147 and 170, you may take 
and 60; 39 and 45, or 45 anl 52. 


—% * 


Wale 5. The Diameter or Circumference of 
| Wheel being given in inches and one hun- 
l parts, and the number ot Ieeth it is divided 
„ to give the Diameter or Circumterence of 
efſer Wheel or Pinion, with a number ot 
th given that ſhall exactly agree with the 
th of the greater Wheel: Exam. The great 
eel has one inch Diameter, and fitty Teeth, 
leſſer Wheel or Pinion ten Teeth  fay if 7. 
*1. 3, 14; then if 50. 3. 14 :: 10. 61 for 
8 ot the Pinion, whoſe Dia- 
er will be, 2 of an inch. 

wu 6. To give numbers to a Watch that 
Il have a ſwift train, about 20000 bears in 
hour, that may have turns about the Fuſie, 
g 16 hours, and the number oi the Crown 
eel 17. Say by the lecond Rule 12. 16 :; 
9, 26666. the Beats for one turn of the 
e; and becauſe by the firlt Rule 26666 is 
alto all the Quiorients multiplied together 
17 and into 2, that number being halv'd 
$333, and that again divided by 17 gives 
the Quotient 78 4, which being broken into 
te numbers, that multiplied tog ther * 


© — —E— 4 — — OC 


— 


: 2 » 
- — —— — —— — 2 


161160 about 


- 


be 794, or near to it; let them be 11, 6 + 
mulrip.icd are 792. Then 117 12 abovi 
26928 3 and ſay, 16. 12 :: 26928 016 my 
2 an hour. Alſo 16. *2 :: es! 
+ = * %. Laſtly, by the three Quotients a geun 
4) 36 ( 9 8 find out the 3 Wheels affih7096 
— — Pinions, by taiing the Piniax dit t 
the . 


51 5s hol you delire, as is done in the i 
5 ) 45 (2 ou may try ſeveral Experine 
5, 40 8 to make th: Watch £0 longer 
17 alteri g the Kats and Pint 
2 Report. 


Examp. Of a Clock or Warch propo'cd Mich d. 
"0 2 weck or 8 days with tl:is Cider, tha bear 
*. Wheel, or that which moves the of 
dui im may go about in a NiNacc, Vii Apog 
Index to ſhew ſeconds, that the great MW and ; 
may go abou ia 12 hows, and that the Vis 
Next it may go 2b-ut in one hour to ſk 
minutes: Firſt, Low many ſeconds there 
in 12 hours, and that 12 x 60-x CO 
theſe are tlie Bra's that ſhall be in one tum 
the G:eat Wheel, Theſe are double, bead 
there are two ſu ings to one Tooth oi the h 
I»vce Wucel, the Half 43200 is 21600 . 
the Ballance Vince! muit needs be zo, di 
21600 by it the (QQyorient is 720 to be br 
into tee Quoticems, whereoi tlie fir. e 
needs be 1: fr tlie fecth of the great Wie 
divide 7:0 b it, the Qu tient is g 0. 
60 ior tl. C MO Ony tents remain 85 
ing, whili may be cither 10 and 20 
r md i, or-8 and 335; 


which Jait let ſtand, then the — Far 
work will ſtand thus, an! the da 
Pigions taken az von pleaſe to be g- h ret 


all 8 the Wheels mut be 95. 64. 8120 
60. So tiien the great Wheel wul 72 


1117) 


r, and the Ballance Wheel in a minute, as 
red. I gave my Watch theſe Numbers to 
above a year. 

In my large Sphere going by clock work, 
reis 2 motion for the Revolution ot the (+) 
ogeum writ down on the Circle to be made 
7096 years, but by Examining the Work, I 
| it to be 17100, that is tour years more, 

the Great Wheel fixed is 9%, a ſpindle 

heel of 12 bars turns round it 8 times in 24. 
rs, that is in 3 hours; aite: theſe, there are 

heels, 20, 73, 24, and 75, wrought ty 

les Crews that are in value but one; there. 

e3x:0 X 73X 24 x 75 78840 hours, 
ich divided by 24 gives 3285000 days equal 
years: Now on the laſt Wheel 75 is a pi. 
hn of 6. turning a great Wheel that carries 
Apogeum number 1 4, and 114 by 6 gives 
| and 905 X.19= 17100, 


K 


Rule 7. Of giving particular Mo: tons to any 
xement, The number of a Motion, is the 
portion that it bears to one turn of the hour 
xel. or rhe Pinion ot Report, from whithcr- 
er it be taken, which proportion, being 
ken into two or three Quotients, will ſhew 
Wheels and Pinions, as it you took it tor 
beats of the Ballance. 


ſhe laſt Note ſhall be concerning T:me ; that 
ch is ordinarily terincd the Hour of rhe Doy: 
atder this in the length of days, which are 
„ ditinguiſhed only by the Revolution ot 
Earth : The tirlt is the Sydzr:al Day, 
ere any fixt point or points of the Eurth in 

ame Meridian or Aumuth returns from 
ar to the fame again; the ſecond the 
day, where the {ane Meridian of the 
n returns from the = to the ſame again, 


420 nc hy 


tbout in 12 hours, the ſecond Wheel in an 4 


"pO ny oe I 


— - va 
EY * 
— — DOS — = - — 
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neither of theſe days are the true Equinol 
day, indeed the Sderial is ſenlibly Hef 
if it be but for ſome {mall ſpace of time 
difference being only ſome tourths and ut 
of a degree flower in a day; but the Sep 
notably longer than the other, v7z. by 30 
5300, 1104, of time in a day, and from ha 


e of 

able C1 
me an 
bole St 
nd Plu 
dle, (to 


the length of an hour is generally acc of t 
Therefore to fit the Pendulum ot a Wa Fe. 
Clock to this Solar day and hour: 1, M er 
Revolution of a fixed Star to the ſame nll" 

again after one or mere Revolutions (im e em 
you mult curiouſly obſerve by fixing your ber u 
to a point.) If the Morion for one Reπο¾ůj e I 
want zu 501 of 24 hours, or for two, »!, The 
for three, 40!, 254, c. then doth your Wali") ©*: 


4;prich 


- go true to the Equal or Middle Motion ot 1 0 
he lam 


, it otherwiſe, the Pendulum muſt be ale 


to make it go ſo, II. By a Sun Dyal, e 
though it be made never fo exact, and wilt = 
p anſw 


Motion ſo too, yet there will be a conſiden 


difference atter ſome days, nay even in one iP 

all which falls out by reaſon ot thc ine ſet > 

3 of Natural Days, ( which at laſt is ſctt ad thi 
' 611.1 demonſtrated by Mr. Katie Flamm ſted, H th 
whom (if God continuc his health) me 5 Log. 

my hopes for a better Dreſs ; But this Ma be! 

will not admit the Table of Equations, u mation 

you may find in Monſicur Huged's Herꝗ¹ 

whereto you are referred. 1 tron 

Lily, There is added a Table of the N CULT 

Aſceiſiom of the e, and a Table of the e 
Aſcenſion of the Stars ofthe greater Na gπ¹ ©*c! 

that when any of them come into the WF" ©! 

; dian, by ſubſtracting that of the . from *'- 

of the Star (adding 24 hours, it need be) .“ d 

the hour of the night. : the ln 

And there is an Excellent and nfl Ti The |: 

the laſt of all, of 22 Stars, which here n ry 2 

| nd tor 
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dle news their right Aſcentions, and their 
me and Azimuth when they come under the 
ue Star; theretore if you hang up a Thred 
xd Plummet, and looking through a imall 
dle, (to take away the Stars ray) obſerve when 
y of theſe St irs come with the Pole Star to 
at Perpendicular : If you {ubſtra& the 
nt Aſcenſion, trom the hour of the Stars 
ming under the North Pole, you have the 
we time of the Night toa minute. Many 
her uſes may be made of this Table, bur 
ere is not room here to ſet them down. 


- 


The Table of Right Aſcenſions of the is 


4prick ; and becauſe the North-Signs have 
he fame Right Aſcenſion with their reſpective 
xorecs of the South-Signs 12 hours difference: 
de Table is contracted, and the common parts 
o anſwer two Columns: For finding the Part 
portienal for the. minutes, the differences 
xe ſet down to ſeconds, and may be ſupp!:ed 
om the Table of Parts Proportional, it you 
ter the 10 differences under 6, as you did 1+r 
be Log. under 10. 
The Table 0: the Right Aſcenſions and De- 
ations of one hundred of the Principal fixed 
rs are rectifhed to the vear 1680, and are ta- 
n from Ricciclus h's laſt Book. Entituled, A- 
roma Reformata, are more exact than any 
ther extant, and have their Diftercaccs let by, 
revery ten years to rectifie them, and were 
bs done at the deſire of that Worthy and 
de Po, ſician, and incomparable Math ma- 
am, Sir Charles Scarbore 2/2, tor the benefit 
the laduitrious Seaman. 
The laſt Table ot the Stars about the North - 
ve, are calculated for the Latitude ot London, 
nd tor the year 1680. Any Artiſt may com- 
pute 
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or ſer, and are conſtantly ſeen, which c A 


ery exact to a ſecond, to every degree of the 
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pute them for other Latitudes, obſerving 4 
all ſuch Stars whe Right Aſceniions are a0 
95, 1%, 10%, and under 8 % 1, 10% 
the Meridian betore they came under thebi 
Star, all the other Sem circles contrary, 7% 
Table will be welcome to thoſe that male G 
ſer vations of rhe Stars, to know the true tis 
the night, and to rectiſie their P:ng,, 
Warches dy: To all whom let their Days: 
Nigats be tortunate, 


Soli Deo Gloria. 
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Armndel 
Br: l 
Buckmgham 
Belford 
(terbury. 
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Dower | 
Dorcheſter | 
Darby 
Durham 
Dublin. 
Exceter 
Edenbro: | 
Falmouth 


Gloce ter 
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71 00 


3135 
52 10 
3213 
FI 25 


51 29 
fo 50 
53 09 
5790 
5+ 
505 
56 
50 2 
5a o 
523 
32.2 


London Ft 32 
Lefester 52 4 


Lincoln 7 20 
Zancaſter qa x5 
Moti ham ʒ oo 


Norlh nyt” 2 24 
Worn'th © 47 
* TY 6 
Oxfor, gt ro 
Portsmou'\5x os 
2 0 36 
Red. of 4c 
Salis, v1 1: 
Stafford 52 go 
Shromſbs1 52 50 
Stanford g 44 
Winchertelgo 20 
Worcefter 52 2; 
Warwick 52 30 
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000000 


477121 
4 nk 
5 698970 
8 77875 
; 845098 

[503099 


lot 3 wo | 


11 i 087393 
2 lo7g181 
11394 
14512 
176091 
16 204125 
17 230449 
18 258272 

278753 
301030 
32221 9 
342422 
361728 
38021 1 
3975940 


414973 
431354 
44715 
|29 (462398 
30 [477121 
31 491361 
8 
518514 


21 
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331479 
544058 
556302 
558292 
579783 


{ 591055 


602069 
512784 
523249 
$33468 
643453 
553212 
652758 
672093 
681241 
5985916 
658970 
707570 
716003 
724276 
> 
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74319 98 
759975 


N 


=] 
63 
69 
70 


Briggs: Log arithms. 


— 


— 


O 


©00000 
004321 
ooo 
012837 
017033 
021189 
025300 
029354 
033424 
037426 
041393 
04432 
04921 
053078 
055905 
050698 
£54448 
058185 
071882 
075547 
079181 
082785 
086350 
039905 
093422 
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090434 
00.4751 

009026 
013259 
017451 

021603 
025715 
029789 
033325 
037825 
041787 
045714 
049505 
053456 
057233 
051075 
064332 
068557 
072250 
075912 


079543 
083144 
085716 
090258 
093772 


096190 
100371 
103504 
107210 
110590 
113943 
117271 
120574 
123852 
127105 


097257 
100715 
104143 


107549 
110926 


114277 
117603 
12090 
12417 
127429 
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000363 
005181 
905451 
013579 
017868 
022016 
025124 
030195 


079994 
033503 
087071 
©go6tl 
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097604, 
— 
104487 
107888 
111252 


114611 
117934 
121231 
124504 
127752 
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001 301 
005609 
009876 
OI A100 
018284 
022428 
025533 
030509 
034623 
038520 


042575 | % 


046495 
050309 
054230 
055045 
06 1829 
05 5580 
059298 
072995 |* 
076640 
080255 
083851 
0874286 
090963 
094471 
09795¹ 
— 
10482 

108227 
111598 
114944 
118263 
121560 
124830 
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011147 
015360 
01 9532 
023664 


027757 
d | 031512 


039810 


043755 
047664 
051538 


jos | 055378 


059185 
062958 
066698 
070407 
074085 
077731 
081347 
084934 
88450 
092018 
095518 
09898 9 
102434 
105851 
109241 
112605 

115943 
d | 119256 
122543 
125506 
129045 


035330 
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003029 
007321 
011570 
015779 
819947 
024075 
028164 
032216 
036229 
040207 
044143 
043053 
051924 
055760 
059562 
063333 
067071 
070776 
074451 
27200 
031707 
085291 
o88845 
092369 
095966 
099335 
102777 
106191 
109578 
112940 
116276 
119585 
122871 
126131 
129368 


or 241 5 
016615 
020775 
248 96 
02897 

033021 
037028 
040958 
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130334 
133539 
136721 
139879 
143015 
145128 
149219 
152288 


1 
130655 
133359 
137037 
140194 


143327 
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130977 
134177 
13735 


14050 


143539 
145748 
149835 
152900 
155943 
158965 
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2 
131298 
134456 
137671 
140822 
143951 
147058 
130142 
153205 
156245 
159256 
162256 
165244 
165203 
171141 
I 74060 
176939 
179239 
182699 
185542 
188365 
191171 
193959 
195729 
199481 


2022165 | 2 


204934 
207634 
210319 
212986 
215538 
218273 
220892 
223495 
226048 


223557 |2 
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133451 
138618 
141763 
144835 
147995 
151053 
154119 
15715 
16016 
163161 
1661 
169086 
172019 
174932 


| 177825 


180699 
183555 


136391 
189210 


192909 
194792 
197555 
200303 
203033 
205746 
441 
211121 
213783 
216430 
219960 
221675 
22427 
22685 


229426 
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132580 
135763 
135934 
142076 
145195 
148294 
151370 
154424 
157457 
160455 
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132900 
1360885 
139249 
142389 
145507 
143603 
151575 
134723 
157759 
150769 
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230449 


2329961 


235528 
238046 
240549 
243038 
245513 
247973 
250420 
252953 
255272 
257679 
260071 
252451 
264818 
264172 
269513 
271842 
274158 
276462 
278754 
281033 
283301 
255557 
287802 
250035 
292256 
294466 
296665 
258853 
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230704 
233250 
235781 
239297 


243236 
245759 
248219 
250664 
253096 
255514 
257781 
260310 
262688 
265054 


240799 


267406 
269746 
27207 4 
274389 
276691 
278982 
281261 
233527 
285782 
288 a5 


290257 
292478 
294687 
256384 
299071 


301030 
303195 
305351 
307456 
309630 


301247 
303412 
395566 
307710 
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309843 


279210 
281488 
283753 
286007 
288249 
290480 
292699 
294907 
297104 
299289 
391464 
303628 
305781 
307927 


310056 
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241215 
23 4. 
236285 
238759 
241297 
243782 


2462524] 


248709 
251151 


2535% 2 


25695 
2583 
250787 


2631621 


255525 
267875 


270213 


272533 [1 
27455019 


277151 


2794352 


281715 


23357511 
286232 | % 
288473|% 
299702 [1 
292920 


295127 
297323 


299507 [1 


301681 


303544 | X 


305595 
305137 


310260 
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231979 | 232233 | 232483 | 232742] | 254 
234517 | 234770 | 235023 |-235276 | | 253 
237041 | 237292 | 237544 | 2377595 | | £52 
239550 | 235800 | 210050 240300 |] 250 
242044 | 242293 | 242541 | 242750 | | 249 
244524 | 244772 | 245019 | 245266 | | 247 
246991 247236 247482 | 247728 | | 246 
249443 | 249687 | 245932 | 250176 | | 244 
25188r | 252125 | 252367 | 252610 | | 243 
254306 | 254548 | 254750 | 255031 | | 242 
256718 | 256958 | 257158 | 257439] | 241 
259116 259355 | 259594 | 259533 | | 23 
261501 | 261738 | 261976 | 262214 | | 23 
263873 | 264109 | 264345 | 264582 | | 237 
266232 | 256467 256702 | 266537 | | 235 
268578 960912 | 269046 | 269279 | | 234 
270912 | 271144 | 271377 | 271609233 
273233 | 273464 | 273656 | 273527 | | 231 
275«42 | 275772 | 275002 | 276232 |] | 230 
277838 | 275064 | 278256 | 278525 | | 229 
280123 | 280351 200478 280806228 
282395 | 232622 [282849 283075 | | 227 
284656 | 234882 |2851c7 | 235332 | | 225 
285905 | 237130 | 287354 | 2374578 | | 225 
289143 | 289368289589 235812 | | 224 
291369 | 291591 | 291831 | 292034 | | 222 
293583 293084 | 294015 | 294245 221 | 
295787 | 296007 | 256226 | 295446 | | 220 
297979 | 298158 1258416 299625 | | 21 
300160 | 300373 | 300595 300313 | | 21 
302331 | 302547 | 302764 | 302980 | | 217 
304490 | 304706 | 304921 305136 216 
| 306639 | 306354 | 307068 | 307252 | | 215 
308778 | 398591 Þ 309204 | 309417 | | 213 
310908 * 311118 [311330 1311742 [ 212 
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213854 
313857 
315970 
319963 
320146 
322219 
— — 

2 
328395 
330414 
332430 
333454 
336460 
338456 
332444 
342423 
314392 
346353 
34330 
35024 
35218 
35410 
355026 
357935 
359835 
351728 

62612 
365488 
367356 
369216 
3710¹9 
372912 
374748 
375577 
378398 
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1 
311965 


314078 


316180 
318272 
329354 

22425 
324488 
326511 
323583 
320617 


332640 
334555 
336660 
333556 
340542 
342620 
344589 
345549 
348500 
350441 
352375 
354391 
355217 
258125 
360025 
351917 
36 3300 
365575 
367542 
359101 
371253 
373096 
bs 4. 
375759 
378365 


I. 
312177 
314299 
Z163 
318381 
320552 
322633 
324994 
745 
2819 
350819 
332842 
334355 
336860 
333355 
340841 


3 
312389 
314499 

109599 
318585 
320765 | 3! 
322839 
324899 
326 950 
328991 
331022 
333044 
335057 
337050 
339954 
341039 


342817 
es 

45744 
343694 
359536 
352568 
354493 
355403 
358316 


352105 
353989 
365862 
357129 
369587 
371437 
373290 
375115 
375942 


378761 


| 


360215 | 36 


343014 
343595 
248805 
350829 
352761 
354685 


373454 377 
375293 37% 
377124 37 


373952 37 
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313234 
315130 
317227 
319314 
321391 
323458 
325511 
327563 
325601 


3316 4 
33354 
33565 
337659 


7 
313023 
315340 
317436 
319522 
321598 
323555 
325721 
327757 
329305 
331832 
333839 
3335859 
337853 


339650 | 335549 
| 341632 | 3415 330 
343505 | 343902 
345570 | 345765 
347525 , 347720 
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313445 
315551 
317645 
3197230 
321805 
323871 
325525 
327972 
330008 
332034 
335051 
238058 
33805 

320042 


9 
3135 55 
315760 
317854 
319938 
322012 
324077 
325131 
328176 
330211 
332236 
334253 
— 


134825 


340245 


342023 | 342225 


343999 | 344195 
34552 | 345157 


347915 


— | 


349572 | 
351410 
353-39 


345560 
351603 


353532 i 


355260 | 355452 
357172 | 357363 


8 | 359076 | 359256 


345350 | 359054 

351795 { 35195 
353724 | 353515 
355543 | 355934 
357554 357744 


350972 | 
362859 
364739 


356519 


35847 
370328 | 


361161 
363048 
354525 
366795 
368639 
370513 


353456 
351350 
363236 


365545 
351539 
353424 


355113 365301 
366983 367159 
363345 ; 355030 
370698 | 370883 


372175 372359 
37425 | 
375846 


372544 
374332 
375212 


372728 
374555 


377670 


379487 


| 37 375394 
378034 278216 


3799415 | 380030 
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330211 
382017 
333815 
335606 
387399 
389166 
399935 
392697 
394452 
395199 
397 940 
399674 
401400 
403120 
4048334 
406540 
408240 
409933 
411620 


| 413300 


414973 
416640 
418301 
419956 
421604 


I 
330392 


382197 | 


383993 
265288 
38756 


89343 
391112 
352373 
394627 
395374 


395114 
399847 
401573 
403297 
405005 
405710 
408410 
410102 
411788 
413467 
415140 
416807 


| 418467 


420121 
421768 


23 
424882 
425511 
428135 
429752 
431364 
432959 
434569 


436163 
437751 


423410 
425045 
426674, 
428297 
429914 
431525 
43312 

43472 

436322 
437909 


"2 
350754 
332557 


334353 
385142 


397923 
355697 [1 
391464 

393224 


396722 


401745 
403464 
405176 
406881 
408579 
410271 
411937 


413535 


415307 
416973 
415623 
420286 
421933 
42357 

42520 

425836 
428459 
432075 
431685 
433290 
434888 
435481 
433067 


398461 [1 
| 400192 


403635 
405346 
407051 


410440 
412124 
413803 
2 
4171 

41978 | 
420451 || 
422097 [4 
| 423737 [4 
425371 |8 
425999 | 
42862 | | 
430236 
431846 
433459 
435048 


436640 
23825 


394977 
401917 | 2 
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Na | 
| 430720 


6 
331 255 
333097 
384891 
335677 


| 398456 


390228 


391993 | 


393751 
395 501 
397245 
395581 
400711 
402433 
403149 
405838 


7 
381476 
333277 
385070 
396356 
358634 
390405 
392169 
353925 
395676 
397415 
399654 
400883 
402503 
424320 
405029 


407561 
409257 
410945 
412628 
414395 
415974 
417538 
419255 
420945 
422550 
424228 
4253560 

27486 
429105 


432338 
4.3930 
435526 
437119 
433700 


407731 
409426 
411114 
412796 
414472 
416141 
417804 
419460 
421110 
422754 
424392 
426023 
4276548 
429268 
430881 


432438 
434090 
435685 
437275 
439359 


399327 
401055 


402777 


404492 
405199 
407900 
409595 
411253 
412564 
414639 
416308 
417570 
419625 
421275 
422915 
424555 
426186 
427811 
429429 
431042 
432549 
434249 
435844 
437432 
43$g017 


= 2 
331837 


| 383536 


385427 
337212 
388982 


392758 
352521 
394176 
356025 
297765 
359501 
401218 
402929 
404653 
406370 
408070 
409764 
411451 
413132 
$1486 


437592 
43917; 
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439333 
4.42509 


412180. 


444045 


445594 


447158 
4.43706 
450249 
4517 

453318 
454545 


477121 
478565 
480007 
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439491 
441065 
442637 
444201 
222 
447313 
448861 
450403 
451940 
45347 
454997 
456518 
458033 
459543 
4510.49 
452543 
464042 
455532 
467016 
458495 
469559 
471438 
472903 
474362 
475916 
477266 
478711 
0151 
4815 
483016 
484442 


435863 


487280 
4336 92 


490099 


2 


441224 
442793 
444357 
445915 
447458 
449013 
450557 
452093 
4.53624 
455149 
456570 
459184 
45959 

45119 

462597 
2 
455680 
467164 
458643 
470116 
471585 
47304 

47450 

475962 


477411 
428853 
490294 
481729 
483159 
484585 
| 437421 


488833 
490239 


439548 
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439808 
4413810 
442950 
444513 
4.46071 | 
447523 
449170 
450711 
452247 
453777 
455302 |4 
456921 
455336 [4 
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464340 [4 
465829 
467312 
468 790 
470263 
471732 
473195 
474653 
475107 
477555 


Briggs“ Logarithms. 


6 


| 440279 
441952 
443419 
_ 
5 

448088 
449633 
431172 
452705 
| 454235 
455758 
$5727 
8| 458799 
460296 
451799 
4532 
464787 
466 274 
467756 
469233 
470704 
472171 
473533 
475050 
476542 
| 477989 
479431 
480896 
482302 
483739 
485153 
485572 
487986 
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440437 
442009 
443576 
445137 
4466 92 
443242 
449787 


451326 


452859 
454387 


435910 
428 
45 
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450447 
451943 


463445 
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464936 | 46 


466423 


457904 | 468 


459350 


470851 | 470998 


472318 
473779 
475235 
476687 
478133 
479575 
481012 
482445 
483872 
485295 
485714 
438127 
499337 
490941 
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440752 
442323 
443889 
445449 
447093 
448552 
450095 


471145 
472510 
474071 


91 473526 


478278 
479719 


491156 
2 8 
484015 
| 485437 
435355 


489269 


489677 


491081 


75976 
479422 
479963 
431259 
482731 
454157 
435579 
436 

4883 70 
4393183 
491222 
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491362 
492760 
494155 
495544 
495930 


I 
491502 
492500 
494294 
4956 ; 
49706 


— 1 
499587 
2 
502427 
503791 
305153 
506505 
307852 
509295 
510545 
311883 
313218 
242805 
515574 
517156 
51851 

379828 
521138 
522444 
5237465 
525045 
526339 
327630 
528917 
530200 
531479 
$32754 
534026 
535294 
536358 


458448 
499834 
501196 
302564 
503927 
305286 
506640 
507991 
509337 
218629 
312017 
212367 
5314681 
516006 
517328 
518645 
519959 
321 269 
522575 
523875 


NEB 
491642 
493040 
494433 
4955922 
497206 
498586 
499962 
301333 
502700 
$04063 
305421 
506775 
508125 
509471 
310813 
5121 go 
513484 
314813 
516139 
517460 
518777 
520090 


522705 
524006 


$2517 
52646 
527759 
52904 
530329 
531607 
532882 


534153 


525304 


8 
227038 


529174 
530456 
531734 
$33009 
534280 
$35547 


535421 
536685 


336811 


521400 
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491782 


493179 | 


494572 
495960 
497344 
498724 
500099 
501470 


752837799 


304199 
2 5 
308200 
50880 
310947 
512284 
513617 
314946 
516271 
517592 
518909 
520221 
521530 
522835 
524136 
525433 
526727 
528016 
529302 
530584 
331882 
533136 
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52117 
33391 
36661 
$5927 
37189 
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$2117 
$33391 
$4661 
35927 
7189 | 


537313 


452341 
45373 
49512 


496514 


497997 


599276 
30064 


| 502017 


503392 
504743 
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492481 
493876 
2255 
49665 
498035 
499412 
£0078 
5021 5 
$0215 
50487 


£06099 


$07451- 


909799 


506224 
502.596 

508 933 
510277 
£11616 


2143235 
514282 
315609 
816932 
518251 


332500 
533772 
335041 
336306 
537 567 
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492621 


494013 
495406 
456791. 

498173 
499550 
$00922 
502290 
503654 
202014 
506370 
$07721 
09068 
510411 
311250 
513084 
514413 
28 


218382 
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£21007 
522314 
523616 
524915 
£26210 

27501 
228788 
$30072 
$31351 
$32627 
533899 
335167 
536432 
537693 
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562293 
56349 

364656 
363848 
567025 
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369374 
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57120 
522822 
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537945 
53202 


571925 


| 572989 


574031 | 374147 


5751 
576341 
57249 

578639 


8 373303 
376457 
577607 


578754 
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538071 
238287 
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543074 
544316 | 
545555 


346789 
348021 


549249 


350473 
551694 
352911 
354126 
555335 
556544 
557748 
558948 
£60146 
551340 


574253 
575419 
576572 
577722 


578868 


538197 
539452 
540705 
541953 


543199. 


54.4440 
345678 


546913 
548144 
549371 | 


550595 
551816 
5530933 
5 54247 
555457 
£$566, 
5578s 
559068 
560263 
561459 
$62650 
563837 
$65021 
566202 
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568554 
569723 
57089 
25 
57 3220 
— 
72 
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6 
539574 
1255 
342327 
943571 
544812 
545049 
547282 
348512 
549739 
550962 
552181 
553398 
534619 


9 | 555220 


557 
553228 
559425 
5506 24 
551817 
58300 
564182 
555376 
566555 
587732 
563905 
570076 
571243 
572407 
$73558 
574226 
373880 
577032 


. I 
579326 


542452 
542696 
544939 
546172 
547405 
543635 
549991 
551034 
552303 
553519 
554731 
555940 
$57146 
55834 

55054 

560743 
561935 
553125 
564311 
565494 
566673 
567849 
569023 
570193 
571359 
572523 
573884 
574841 
575996 
577147 
578295 


37944¹ 


þ 


8 
539952 


340079 


541330 
542076 
543520 
545050 
545295 
54752 
5437 
549954 
$51206 
$52425 
353840 
554852 
555061 
357267 
558459 
559567 
560863 
562055 
563244 
564429 
565612 
556791 
567967 
559140 
570309 
571476 
572639 


573800 | 57: 


$74957 
576111 
377262 
578410 
$79555 


575072 
$76226 
$77377 
578523 


579669 
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579784 579998 580012 | 580126 
580925 | 581039 | 581153 | 381267 
522063 | 582177 | 582291 | 382404 
583199 | 583312 | 583425 | 583539 
584331 | 584444 | 584557 | 584670 
585461 | 585573 | 535586 | 585799 

386 | | 586587 ages 586812 | 386923 
387 | | 587711 | 587823 | 587935 | 588047 
383 | | 588832 | 588544 | 589055 | 589167 
389 | | 539950 | 550061 | 590173 | 590234 
350 | | 591065 | 591176 | 591287 | 591398 
391 592077 592288 | 592399 | 592510 
392 | | 593286 | 593397 | 593508 | 593618 
393 | | 594392 | 594503 | 594613 | 594724 
394 | | 595456 | 595506 | 595717 | 395927 
395 || 595597 | 556707 | 556817 | 596927 
356 597695 597805 | 597914 | 598024 
397 || 598790 | 3889 | 599009 399119 
398 [| 595883 399992 600101 | 600210 | ll 
399 || 600973 601082 | 601190 | 601299 
400 | | 602060 | 602168 | 602277 | 602386 | © 
401 | | 603144 | 603253 | 603361 | 603469 | 
4c2 | | 604226 | 604334 | 604442 | 604550 | WH 
403 | | 605305 | 605513 | 605850 | 605628 
404 | | 605381 | 606489 | 606596 | 606704 
405 | | 607455 | 607562 | 607669 | 607777 |® 
453 608526 | 6c863z3 | 608 — S084 
407 609594 | 609701 | 60g808 | Son «cool 
4 610600 | 610767 | 610873 , 610979 
499 | | 611723 | 611829] 611936 | 612042 
410 | | 612784 | 61285o | 612996 | 613101 
411 | | 613342 | 613947 614052 614159 
412 | | 614857 | 615003] 615108 | 615213 
413 | | 615950 | 616055 | 616160 | 616265 
414 | | 617000 617210 | 617315 
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EDEN 
380383 


381722 
582839 


383992 


385122 


585250 
288575 
588496 
585615 
590739 
591843 
592934 
594061 
595156 
595267 
397366 
398462 
599556 
600646 


601734 


EP 
03902 
604982 
606059 
607133 
608205 
609274 
610341 
611405 
612466 
613525 
614681 
615634 
616685 


617734 


591933 
593064 
394171 
393276 
596377 
397476 
5 99572 
59565 
£00755 
601843 


617943 


— — — 
— 


—- — — _c___ 


N |] © I 2 3 

415 | | 618048 | 618153 | 618257 ; 618362 
416 | | 619093 619158 619302 22 

417 | 620136 | 620 620344 | 6 — 5 
418 | | 621176 | 621280 | 621384 | 6214884 6a 
419 | 622214 6:2318 622421 62252 | | 
420 | 623249 | 6235 623456 623551 55 

421 | | 624282 | 62138; 624488 62557 6 
422 | | 625312 62 4153625 18625621 
423 | | 626340 626442 626546 | 626648 [4 
424 | | 527366 | 627468 627571 627673 67 
425 | | 62838, | 628491 | 623593 | 628695 [« 
425 | | 629410 | 629411 | 629613 | 629751 [4 
427 | | 630423 | 630530 | 630631 53073 | 
423 | | 631444 | 63 545 | 631647 1631748 J 
429 | | 632457 | 632559 | 632650 | 632761 1 
430 | | 63345 633569 633670 | 633713 }6 
431 | | 634477 | 534578 | $3457 9 | 6347796 
432 | | 635484 | 635534 | 535685 | 63578516 
433 | | 635483 633583 636683 | 636759 [ 
434 | | 637490 | 637590 | 637690 | 637790 | WM 
435 | 638489 638589 | 638685 638789 538 
435 | | 639485 | 539586 | 639535 | 639735 | 
437 | | 640431 | 540581 | 640680 | 640779 | 
43 641475 | 641573 | 641672 641771 | 6 
439 || 642465 | 642553 | 642662 | 642761 | ll 
449 | | 643453 613551 | 643550 | 643749 [$ 
441 | | 641439 | 644537 | £44636 | £44734 | "8 
442 | | 645422 | 645521 | 645619 645717 | 64 
443 | | 645404 | 646502 | 646600 | 646599 | 38 
444 | | 6473*3 | 547481 | 647579 | £47575 |" 
445 | | 648350 | 648458 | 648555 | 648653 | 68 
445 649335 645432 | 649530 | 545627 | 0 
447 50308 | 650495 | 650502 | 650599 5; 
448 | | 651273 | £51375 | 651472 | 651569 | 6 
449 |) 652245 ! 652343 | 652449 | 652355 1999 
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518576 
619719 
{ | 620760 
621799 
N 622 35 
623869 
624901 
625929 
626959 
| | 627980 
d | 629002 
630021 
631038 
632052 
633054 
634974 
635081 
636087 
637089 
d | 633990 
639088 
| 640084 
641077 
642059 
643053 
$ | 644044 
645029 
646011 


N | 6456992 


647969 

643945 
649919 
650890 
651859 
652825 


7 
618780 
619824 
620854 
621902 
622939 
623973 
624004 
626032 
627058 
628082 
629104 
630123 
631139 
632153 
633165 
634175 
635182 
636187 
637159 
635190 
639188 
640183 
522128 
64216 
643156 
644143 
645127 
646109 


647089 
640059 
649043 
650016 
650987 
651956 


632923 


8 


618884 
61992 

620968 
622007 
623042 
624076 
625107 
626135 
627161 
628185 
629205 
630224 
631241 
632255 
633256 
634276 
635287 
635289 
637289 
638289 
639287 
640283 
641276 
642267 
643255 
644242 
645225 
646208 
647197 
648165 
649140 
650113 
651084 
652053 
653219 
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653212 
654176 
655138 
656098 
657054 
658011 
658955 
659916 
650365 
661813 


I 


653309 
654273 
655234 
656194 
657151 
658107 
659060 
65001 T 
660950 


661907 


662758 
653701 
664542 
665531 
655518 


— 


657473 


668385 
669317 
670245 
671173 


662352 
663795 
664735 
665675 
666612 
667545 
658479 
669410 
670339 
671255 


672098 
673021 
673942 
674851 
675778 
676694 
677607 
678518 
679428 
689335 
681241 
682145 


| 672190 
673113 
674034 
674953 
675370 


— — 


676785 
67769 

678609 
679519 
680425 
| 651332 
682235 


683047 683137 


683947 
684345 


684037 
684935 


* 
653404 
654369 
655331 
656290 
657247 
658202 
657155 
660106 
651055 
662002 


662947 
663889 
664830 
655768 
666705 
6576540 
668572 
669503 
670431 
671358 
672233 
673205 
674125 
675045 


—* 
653502 
654465 
655427 
556386 
657343 
658298 
659250 
650201 
651150 
652096 
663041 
663983 
664524 
665862 
656793 
6677 

858385 
659595 
670524 
671451 
672375 
673297 
674218 
675136 
676053 


676988 
577887 
678791 


679700 
680607 


681513 6815 


682416 
684217 
682317 
685114 
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653791 
654754 
655714 
656573 
657629 
653534 
559536 
650455 
661434 
662380 


0 | 672652 
432 | 673574 
122 | 674494 
$329 | 675412 
$235 | 676323 
150 | 677242 
5563 678154 
M3 | 675064 
82 | 679973 
13g 680879 
13 681784 
9 | 682586 
hyg7 683587 
6396 | 184486 


* a 
653888 
654850 
655810 


656769 


657725 
653679 
£3992! 
650581 
661529 
652474 
653418 
664360 
665399 
666237 
667173 
658105 
669933 
669657 
670895 
671821 
672744 
673656 
674586 
6735503 
676419 
677333 
679245 
679155 
680063 
630970 
681874 
682777 
633677 
684576 


e | 685383 635473 


8 


8 
653984 
65494 
655926 
656860 
657920 
658774 
659725 
650576 
661623 
662569 
663512 
664454 


655393 
656331 


667256 
663199 
6GyI31 
670060 
670938 
671913 
672336 
673758 
674%77 
675595 
676511 
677424 
678336 
679246 
680154 
681060 


681964 
682857 
683767 
684666 
685563 
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685742 
— 4 

2529 
688420 
689309 
690196 
105 
69195 
2 

652727 
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| 285871 


I 


685725 


687618 


638599 
639398 
690235 
691170 
692053 
7 | 592535 
693315 
694593 
695569 
595445 

97317 
698158 
£99057 
699324 
700750 
701654 
702517 
703377 
704236 
705094 


7838.3 


713575 
714414 | 
715251 


2 


685 21 
686315 
687707 
688598 
639436 
559373 
69125 

692142 
693023 
693903 
591781 
695657 
696531 


697404. 


699275 


713559 
714497 
715335 
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6585010 
685904 
587795 
688637 
689575 
690462 
691342 
692237 
693111 
693941 
694868 
595744 
6595618 

697491 
658362 
799231 
700048 


715415 
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1 NES 535358 | a= 58 Py 85 
2 726 | 683212 | 683331 89 
ys tid 639131 | 659229 | 4 
35 3 5 
635871 539930 692019 == Lb 
690727 | 695815 ; 599; 35 351855 3 
* 445. 6025 71 | 692757 || 85 
5 | 553551 593539 |] $3 
591251 [51312 635 75855 — 
895131 595219 595307 2 87 
655830 695889 $a 4 . 87 
82 58 7s | 6953853 (| 87 
6995 27 2 — 85 
ee e ee, 87 
702358 700441 — 14 10 
752286 oh. 702258 702344 | 8. 
702086 702172 — — Bs 
55 > | 794055 || Bs 
703807 703853 — * Spend — 
794555 794751 — 5577885 
2 — 706632 |} Bs 
bac Laan 707491 727455 || 5 
81 I 703251 | 708336 [85 
708081 708165 — Ae} 1 
703931 3 901 5 — — | + 
709779 | 709863 10794 | 710873 i} 85 
„ 855 711722 84 
741469 — 712785 712536 hy 
712313 2397” 212 yo H 
318 e (718227167 (| Ba 
4 4 _ | 715900 715084 \ G4 
{ 3 45 . be 
4715535 715753 1715536 | 718925 | 1 
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©) 1 2 2 
320716003 746087 | 716170 | 715254 
521 | | 716839 | 715921 | 717co4 | 717089 
522 || 717671 | 717754 | 747337 | 717920 
523 | | 718502 | 718585 | 718668 | 718751 
524 || 719331 | 719414 | 719497 | 719559 
£25 720159729242 720325 | 720407 
£25 | | 720985 | 721068 | 721151 | 721233 
527 | | 721811 | 721893 | 721975 | 722055 
$23 | | 722632 | 722716 | 722758 | 722851 
$29 | | 723405 | 723539 | 723620 | 7237cc 
530 | | 724276 | 72435S | 724440 | 72452: 
531 | | 725094 | 725176 | 725258 | 725310 
£32 725912 725993 | 725C75 | 726156 
53 725727 | 72680g | 725850 | 725572 
534 | | 727541 | 727523 | 727704 | 727755 
$35 | | 723354 | 728435 | 728516 | 725597 

35 | | 725155 | 725246 ; 725327 | 729405 
537 | | 725974 | 732055 | 739136 | 73027 
533 | | 730782 | 730863 | 739944 | 73182 
539 | | 731589 | 731665 | 731750 | 73182: 
540 732394 | 732474 732555 | 732525 
54 | | 733157 733278733358 733438 
542 | | 733599 | 734979 | 734159 | 734240 
543 | | 734800 734830 | 734950 | 735040 
544 | | 735599 , 735679 | 73575s | 735835 
545 | | 735397 | 735476 | 736556 | 736535 
546 | | 737193 | 737272 | 737352 [737431 

1547 | | 737587 | 738-67 ! 738146 738225 
543 | | 238781 | 73885 | 738335 | 735018 
249 | 739572 | 735551 | 73973i | 739910 
5:0 | | 749353 | 749442 740521 | 740509 
551 {| 741152 | 741230 74130971383 
552 | | 741939 | 742018 | 742056 | 742175 
553 | | 742725 742904 742532 | 742561 
[6:4 | | 743510 | 743598 | 743567 ! 743745 
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Brizgs's Log 1rithms, 
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U 716504 715555 , 715671 710754 83 

38 717421 | 717504 717397 | 83 

1591718233 718338 718419 83 

719083 718155 71928 83 

21928 72078 | $3 

2073S | 720821 2553 83 

563 , 721545 | 721529 82 

2387 1722489 722552 | $82 

229 ; 722291 | 72335 92 

724539 | 724112 — 82 

7245849 i 724931 | 725013 ' [82 
725557 727748725830 | 8, | 
725483 | 725554 725535 (| 82 
222277 , 727379 | 727455 81 
728119 | 723151 72823 81 

$522 { 725003 | 725034 *| "SF, 
729722 725873 725893 7 

549 [ 73c92I 730702 t 8; 

31347 731428 731308 [81 

232132 [732233 732313 


60 [734640 734720 90 
$9 [73543 7355121 | 85 
157 | 735237 738317; | 85 
738954 [737034 737113 ||, 
137749 [737329 737908 75 
738543 | 738522 738 7%; 72 
3 739411 735453 79 
4012S 74.2 5 740289 As 
— by * 'S. 
5s | 749594 7410731 | 5, 
23 | 7417Y2 741850 _ 
7424859 | 742<58 5742547 | 7 
75 | 7133*3 733431! 

8 744135 717215 44 


Ce) 

e- 
J 
| 
| 
| 


. ———— 


Bri gg Log arithms, 


I 


— — 


74371 
745153 
145933 
745712 
747333 


749240 
747814 
750585 
| 751356 
| 752125 
757353 
753550 
754425 
758. 
755951 
756712 
757472 
7 53230 
753993 


—— — 


75574 
26125 
761251 
752003 
762754 
763303 
764251 
754998 
765743 
| 766487 
| 767230 
767972 
758712 
' 759451 
770185 


7482556 
7491135 


2 


7441459 
715231 


749011 
7457 $0 
747557 
745343 


7498 51 
759653 
751433 
75222 
1523/0 
7537 © 
754501 
755255 
755027 
756788 
757548 
753305 
759253 
759819 
759573 
781326 
762078 
762829 
763578 
754325 
755072 
755315 
766561 
757304 
768045 
268785 
759525 
779263 


| 


| 


A 
a 


744525 
745309 
745019 
745859 
737545 
743421 
745195 
74599 
75074 
751519 
752275 
753017 
753913 
754578 
755331 
755103 
756354 
757521 
758382 
759135 


Briggs's Logarithms. 


6 


744762 
745543 
746323 
717101 
747877 
744653 
749427 
750200 
759971 
751741 
752529 
7532/7 
754042 
754507 


* 
/ 


[ 


8 


71189741715 
74562 I | 745 569 
746401 | 7454/9 
747179 | 747255 
747 855 748033 


748731 
749504 
/ 59277 
751048 
771818 


dog 
7492-82 


750354 


751126 
751855 


752536 | 752563 
753353 | 753430 

; 754195 
754833 | 754560 


754119 


755645 
＋ 6408 


| 


755722 
75548 1 


757168 757244 


757927 
758585 
759141 
752196 
760950 
7<1702 

762453 


| 753223 


763952 
| 764699 
765445 
766190 
758933 


75903 
755961 
159517 
760272 

761 

22 
762529 
753279 


9 


— — — 


714797 
74 777 


- . 
* ” . 
2455 55 | 


747334 


i 


748110 
748883 


749559 


750441 ; 


751202 


22 


752710 
7535706 
754272 
755035 


155795 \ 
75550 


757320 
73579 


758836 


759592 


760347 
761101 


| 
i 
j 
{ 


751353. 
762504 


753353 
764101 
764348 


765594 
— 


75708 
267823 


758.64 


85303 
77-042 


779778. | 


—— — - T7— 


| 
[| 
. 
ö 
| 
| 


74 


| 


— — 


Briggs's Logarithms, 


» 
770825 


771587 


772322 
773055 
773785 
774517 
775246 
775574 
775701 
777427 
778451 
778874 


7795986 


750317 
781037 


781755 
782173 
783189 
793504 
784617 
785330 
785041 
785751 
77460 
795168 
788875 
789581 
790285 
790988 
791691 
792392 
793092 
793790 
794488 
795185 


| 


| 


I 


779526 
771661 
772395 
773128 
973350 
774590 
775319 
775047 
776774 
777499 


793152 
793860 
794558 
755254 


| 


2 


770999 
771734 
772468 
773201 
773923 
7/653 
175392 
775120 
776546 
777572 
7782956 
75015 
779741 
750461 
731181 
781899 
782616 
7 53332 
7343246 
784750 
785472 
785183 
785893 
787602 
783310 
785016 


739722 |. 


799425 
791129 
791831 


| 792532 
7 93231 | 
793930 | 


794927 
755324 


7 


77107 
2771503 
772542 
773274 


224258 7 


77473 
77 5265 
776152 
776g1ly 
77794, 
775358 
775091 
775813 
78 333 
781253 
781571 


782583 | 13 
793493 | 
7841187 
78489 | 
785543 [71 
786254 [18 
785554 7 
797673 |7 


7 93321 * 
| 754000 . 7 


794697. 


795393 


— — — <3 
91 91222 


e 4 I. 
4 * A * 


- 
. 


Cl 
i # 


r , , K , . 
z 1 


Briggs Leparithms, 


4 
971220 | 771293 
m1955 | 772028 
7268 | 772752 
7312773494 
74152 | 774225 
2 | 774955 
775553 
775411 
777137 
7775 


* 
771357 
772102 
772335 
773557 
774299 
775925 
775759 


776483 


77295 
777934 


8 


771440 
772175 
7 72999 
773640 
774371 
775100 


Mes 781458 / 454 781512 731584 
2114 | 782156 | 782259 | 78232; | 782401 | 72 
2621 | 782;02 | 752974 | 753045 [ 783117 | 72 
$2545 | 753518 | 733585 | 7383761 | 783832 [71 
k2sr | 734332 | 754403 | 754475 784546 | 71 
44-74 | 735045 | 785115 | 785137 785259 f 71 
13885535 | 735757 | 785928 | 785599 | 785970 | 71 
488746295 | 785.457 | 755535 785609 | 785639 71 
88777105 | 787177 | 787245 | 787319 } 757359 71 
88757515 | 757335 737555 783527788998 71 
2788; 53 | 755602 | 755724 | 735524 | | 71 
105225 | 789259 7953657854107 9510 71 
85933 | 790004 | 792074 | 799144 | 750215 70 
12805537 | 790707 | 799777 | 790348 | 792918 ; | 70 
8805'34> | 791410 | 791459 751550 791620 , | 70 
7 2241 | 792111 | 792191 | 792252 752322 20 
198052742 | 792312 | 752882792953 753922 50 
908853441 | 754511 | 79355 | 793551 | 793721 [[ 75 
W435 | 754259 | 794279 | 794349 | 794418 5 
88034533 | 794905 ! 7549765 | 295045 — Te 
198855532 | 795502 } 795572 755741 I 795Slo tf 7 
C 4 


Briggss Legarit! my. 

5 3 
623 | 755380 | 795945] 756-19 . 795098 
626 | | 755574. | 795544 | 756713 | 755792 
627 | | 797258 | 797337 | 7574065 | 797475 
623 | | 797950 | 753925 | 78-98 | 753167 
629 | | 78551 | 798729} 759785 | 75555) 
630 799341 | 795303 755478 | 199547 
631 00929 — 4 $0167 | 900235 
632 | | 800717 | 8007s | 800854 820525 
633 } | 8014c4 | 801472 } 801541 8015005 
634 | 802089802158 802226 | 802255 
635 | | 802774 | 802842 | 802510 | 802979 
636 | 803457 | 803525 | 803594 | 803655 2 
637 04139 | 804208 | 804276 | 80434, 
633 | 804321 | 804889804957 805025 
639 | | 895501 | 895565 | 805537 895705 Se 
640 , | 826180 | 806248 | 805316 806384 
641 | | 8:6858$ | 86926 806993 807061 
642 | | 807535 |} 807603 | 807670 | 807738 
643 | 80821188275 808346 808414 
644 | | 808885 | 808553 | 8ogo21 809088 8 
645 | 809560 | 805627 | 809554 | 809762 , 
646 810223810301] 810367 | $10434 
647 | 810504 | 810971 | 811039 $111c6 
648811575 | 811542 j $11709 | 811758 
649 12245 [812312812379 812445 


Briggs Logarirhms. 


1 802500 


6 1_3 
756297 | 755365 
557885 797960 
197653 | 797752 
798374 285423 
799965 | 799134 
997 54 | 795923 
02442 | 800511 

801 129 801198 

801815 | 80188, 

802558 
$03184 | $03252 
803847 | 853935 

804543 801616 
803229 805297 

305903 82975 

956587 808655 

37264 807332 

807941 808008 

808615 | 828584 

505250 | 809355 


— 


809564 810031 


Sos3zs $10703 


811307 811374 
311977 812034 
912646 812213 
813314 813381 
813581 814848 
814547 814714 
813312 813375 


815976 816042 | 


816539 | $15705 
817301 | 817367 
817552 818028 
918522 818385 


5 

4 

bY 

is | 
Ss - 

F 


919281819317 


x 9 


795436 | 795505 
797129 | 77159 
797321 


797850 
798513758582 


2 
799392 | 799561 
605580 6888648 5 
801265 304 335 | 
801852 $02>21 
802537 802705 
903321 80 
$54cc3 
804585 
805365 
1 
— 855750 
07400 B87 
808076 E 
808731 808818 
809223 809392 
810098 BVroiss 
310770 818837 
3114411812388 
8.2111 812178 
812730 ; 812947 | 
873148813514 
814114 8141781 
814780 : 814847 
315445 | $15511 
816109816175 
816771 816839 
812433 817499 
818091 | 315160 
$18754 | 815319 


8535, 


04071 | 
804753 
805433 


55112 


$159412 , $19478 


C 


Briggs's Logarithms. 


N | 83 1 2 2_| off; 
550 | | 819544 S15610 | 8795788797 | 
£61 | j 820222 820257 | $20333 | 820399 8923 15 
662 | | 820853 820924 820985 321055 fu 
663 |; 821514 82-379 821545 | 821710 | $2; 118 

4 564 | | 822158 822233822299 822354 $24, 10 
665 [822822 822887 822552 | 828518 6M= 
656 | | 823474 823539825505 | 823570 g 
657 24126 824101 | $24256 | 824321 | $24 Jo 
658 | | 824777 $24842 | 824907 | 824972 3% 
66g | | $25425 825491 | 8255«6 | 825521 | $244 $550 
670 | | 825075 B26140 | 826204 | 825259 94 = 
671 | | 825723 826797 | 825852 | 825517 % 
672] | 827369 827434 | 827499 827553 $808" %% 
573 | | $28015 828030 825144 | 828209 $23 6g 
$74 828550 ; 828724 828779 | 828353 $44 150 
675 | | $29334 829358 82543282977 5 
675 829947 | 830011 | 830075 835139 $321 2952 « 
| 677 830389 8308 33 830717 | 830781 9505 5250 
678 | | 831230 ; 831291831358 831422 ö 
679 | | 831870 | 831534 | $31958 | 832052 $32 158 
58832509 832573 | 832636 | 832700 F = 
68x | | 833147 | 833211 | 833275 | 933333 % 
682 | | 833784 $3384 933912 $33975 $44” 
683 | | 834401 | 834484 | 834548 | $345:1 $4405 
64 | | 835055 | 835120 | 835183 | 835247 % 
885 | | 8396gr 935754 835817 | 835881 | 6 
636 | | 836324 | 835336 $3645 835514 1 $36 $007 
| 687 836957 | 837020 | 837033 | 837146 $7 Voir 
638 | | 8375 537652 837715 | 837778 | 8138000”3 
689 | | 833219 833282 | 838345 | 838408 838 $/904 
592 | | 835399 | 833512 | 838975 | 835038 | llz 
651 | | 839478 | 839541 | 839604 | 835557 ' $358” 
692 | | $40106 | 840169 | 840232 | 840295 ; 8,088” 5* 
693 | | 840733 | 840795 | 840859 | 840521 es 

654 || 841359 847422 | 841485 | 841547 | $41 2 * 


Briggs's Logarithms. 


| 


do 

82004 
825561 
821317 
821972 
822525 
823279 
823930 
824581 
825231 

825800 
825523 
827173 
827821 

828857 

829111 

829754 
830396 
831037 


831673 


832317 
832956 
833593 
834230 
834868 


834500 


836134 
836757 
937399 
838030 
838660 
839289 
839918 
840545 
841172 
841797 


8 


341234 
841850 


— . — 


— 


Briꝑg'ss Legeriti mi. 


3 LE + 
695841585 842047 842110 | 842172 | $422 
832609 | 842572 | 842734 | 842756 | $:28 
643233 | 843255 | 843357 843420843 
695843855 843918 | 843980 | 844042 | $444 
695 | | $44477 844539 | 844601 , 844664 | 847 
700 | | 845098 | 815160 | — 845284 $453 
701 | | 845713 | 845780 | 845842 | 845504 | 8; 
702 | | 846337 | 845359 | 846461 | 846523 | 8g 
703 | | 846955 | 847017 | 847079 847141 | By 
704 | | 847573 | 847834 847656 | 847758 = 
705 | | 848189 | 848241 | 848312 848374 | 8338 
705 848805 848356 | 818928 848535 $45 
707 | | 849419 | 849481 | B19542 | 849604 | 8454 
ji 70S | | 850033 | 850095 850136 | B5o217 | 85 
707 | | 850646 | 850707 | 850769 | 850839 | $5 
710 (| 851258 | 851319 | 851381 | 851442 | $51 
| 851869 | 851931 | 851992 | 852053 | 8«2 
712 | | 852480 | 852541 | 852602 | 852553 | bs: 
713.| | 853089 | 853150 | 853211 | 853272 | 853 
| 714] 853698 853759 853820 853831 $53 
715] | $5436 | 854357 | 854428 | 554455 | 854 
715 | | 854913 | 854974 ] 855034 | 855095 | 855 
717 | | 855519 | 855580 | 855540 | 855701 855 
4 715 856124 | 856185 | 8546245 | $563c6 | $56 
1722s 856729 | 855783 | 856850 | 856910 | 8% 
720 | | 857333 | 857393 | 857453 | 857513 | % 
| 72: 857935 | 857995 | 858056 | 858116 | $8 


IN | 0 1 | 2 2 


2 
28. 


1723 860338 £60398 | 850458 | 860518 | $60 
4 726 | | 860537 | 860996 | 861056 | 861116 | 861 
172 861534 | 861394 861554861714 | $61 
72 _—_ 862191 862851 | 862310 86 

862727 | 862787 | 862847 | 852906 | 86: 


1 
18 
© 


Briggs Legarithms. 


= 
842360 
1842,83 
343606 
844229 
844850 | 
472855 

O90 
846708 
847325 
$47943 
848559 
845174 
849785 
850401 
gong 
851625 
852236 
852846 
$53455 
854063 
854570 
855277 
855882 
856487 
857091 
857694 
858296 
858398 
959499 
850093 
860697 
861295 
—— 3 

2489 
863085 


8.42422 
843045 
843665 
844291 
844912 
845532 
846151 
846770 


8 
942484 
84318 
843731 
844353 
344974 
845594 
845213 


846832 


847449 
848055 
348532 
84 297 
849911 
850524 
851135 
851747 
972358 
352568 
953576 
854184 
854792 
855348 
. 
85680 

22212 
857815 
858417 
859018 
955619 
850218 
850817 


861415 


| 


852012 
862608 
363204 


wo” rr 


hs FE 
842347 
843170 | 
843793 
84441 5 
845036 
845655 
846275 
84689 
847511 
848127 
$4874 
84935 
849972 
850555 
2197 
851809 
552419 
953029 
853637 
854245 
854852 
855459 
85608 
8566 
857272 


. — — — 


— 


* 
—— — 


Briggs Logarithms. 


O 


353323 
53917 
854511 
865104 
855596 
865237 
v 

57457 
858458 
863544 
859232 
859818 
870404, 
870989 
871523 
872155 
972739 
973321 
873902 
874482 
875061 
875640 
876218 
976795 
877371 
$77 947 
878522 
879095 


879659 {8 


880212 
880814 
831385 
831955 


832524 
883093 


| I 


864570 
865163 
865755 


2 


963382 | 853442 


854036 
Io 


832531 | 


883050 


882638 
883207 


2 


853501 
864069 
854685 


| 855282 


8558713 
86546 
867055 
867644 
866233 
858321 
859408 
859994 
870579 
871154 
871748 
872332 
872913 
873495 

74076 
$745 56 
875235 
875813 
876391 
876968 
877544 


$5593 


882695 
883366 


| 


4 
863 
8641 
$547 
$5534 


85652 
$671 
0770 
8592, 
85885 
85 946 
87005 
706i 
$7122 
871801 
97238 
87297 
$7355 
874134 
874714 
$762 
975 
$7644 
$7702 
8397602 
87817 
879751 
879325 
875858 
own 
$81042 
881613 
$9219} 
882752 
883321 


Briggs Logarithms. 


"9955 
N05 28 
og 
* 
W240 
52809 
93377 


7 


853739 
864333 
864925 
3855513 
855110 


855701 
857291 
857380 
863469 
| $90 


=; 
853580 
864274 
854857 
855459 
256051 
$66542 
857232 
867821 
858409 
858997 
957584 
870470 
$70795 
971339 
871523 | 8715 l 
. 732705 

73088 8731 
873569 | 873727 
2 (AD 
975456 
876044 
| 876622 
877198 


870228 
870813 
871395 


97849 
878866 878724 
879439 | 879497 
880013 83 
880585 | 830542 
881136 | 881213 
881727 881754 
33227 382354 


— 882923 
883434883491 


859542 


— A_—_— 


877774 


0070 88 


8:9 
863798 863858 
854392 | 854452 
854935 ! 855045 
855573 | 855637 
855169 856228 
856760 |; $56819 
867350 | 857409 
857939 | 857997 
868527 853586 
859114 859173 
359701 859760 
870287 870345 
870872 870930 
871456 | 871515 
872040 | 82098 
872622 872581 
973291 | 873262 
873735 873843 
874368 874424 
874215 | 875093 
875524 875582 
876102 . 876160 
876680 876737 
877256 877314 
877832 | 877585 
878497 | 8784 
878981 879038- 
879555 | 875612 
0127 880183 
830699 | 880756 
831270 | 881228 
881341 881858 
882411 883468 
882580 853036 


883548883665 


Briggs: Logarithms. 


| O 1 2 3 | 
765 | | 883561 883718 | 833775 | 883832 
765 | | 834229 884285884342 884359 
| 767 | | 834795 884852 | 834509 | 884365 
963 | | 835351 885418 | 885474 | 885531 | 
75g | | 385925 885983 | B3cozs | 335097! 
770 835491 885547 885604 | 885550 | 
771 | | 887054 887111 | 897167 | 887223 
772 | | 87517 887673 | 833830 | 837785 
773 | | 838179 888238 888252 | 838348 
774 883741 838797 8:8853 833909 , 
775 —— 8893 58 389414 | 8870 
776 || 885852 889318 | 889974 | 850030 
777 | | 850421 890477 | 850533 | 890. 85 
778 | Soo B851035 | 891ogl | 891147 
779| | $21537 , 891593 | 891645 | 891795 
780 | | 892055 892150 852206 J 852252 
781 | | $92551 89270 892762 892818 
782 | | 893207 893262 893318853373 
783 | | 893752 893317 | 893573 | 89352 
784 | | 854315 , 894371 | 894427 | $54482 
7385 | | 894870 | 894925 854980 895036 
786 | | 895122 ' 895478 85583 395588 
787 | | 895975 8986030 8596085 | 895140 
1788 525 8986531 — 856891 
789 | ; 897977 | <S ; 897197 | 897243 
897627 , 897682 | 897737 | 897792 
_ [838178 | 85822: | 953295 9705 
792 | 858725 8987 2 885 893890 
793 | | 895273 8 9328 899383899437 
794 | | 85520 | 859875 © B9:930 | 859985 
795 | | 900367 , 900422 | 900476 | 900531 
| 796 | | 902913 | 900968 501022 90107 
797 | | 901458 901313901367 | g01622 
798 | | 902003 | 902057 | 902112 | 902166 
| 799] | 592547 502601 | 902655 | 502710 


Brigg's Logarithms. 


837445 | 
833011 
358573 
989133 
. 
9925 
858812 
851370 
891928 
892484 
3893040 
893595 
894150 
594204 


997957 
898 506 

899054 8 
899502 
8001 49 
9905 95 
g01245 
901785 
$0225 
902873 


Briggs's Logarithms. 


| O 
| 903090 
| 903632 
| 904174 
904715 
503275 
| 995706 
' 905335 
| 9299/3 
1 $074LL 
997948 
928455 
9957021 
993556 
510950 
| 920024 
511155 
511690 
| 912222 
912753 
| 913253 
513814 
5814343 
| 914372 
915400 
| $15927 
| 916454 
— 
912505 
918030 
918554 
91978 
919501 
920123 
92⁰645 
921166 


— — 


1 


— 


993144 
903657 
904228 
904770 


911211 
911743 
912275 
912306 
913337 
913867 


914355 


914925 
$15453 
915950 
9155-7 
91703} 
917558 
918083 


2 


919130 
919553 
920175 
520697 
921218 


2 
903193 
503741 
90425 3 
904821 
905364 
905924 
995443 
907581 
997519 
505055 
908592 
58951235 
509563 
510197 
910731 
911254 
911797 
512323 
912859 
913399 
513529 
914419 
914977 
515505 
916933 
916559 
917085 
g17611 
918135 
918659 
519183 
919700 
920228 
929742 


921270 


BY. 


—— — 


903253 
923755 
94335 
994578 
995415 
9055758 
508497 
997035 
507573 
98105 
ay 
906151 
$09716 


| 930251, 
910794 | g 
911317 


911850 


913443 
513573 
91450. 


915030 


5¹65530 
$1608; 
' 016512 
917138 
917663 
918188 


91 9755 


920230 
920801 


| 921322 


* — A 6 RR 


» þ » 
" Fs = g C3 

ö . © cx K 
I 5 CC x » A 


912381 
912512 


— 


919712 , 91% 
919235 919% 


—_—  — 


5 


53351 
93903 
415 
n 
95525 
$0695 5 
$5624 
$607 142 
607699 
217 
sz 
[5:9258 
1603523 
[510353 
10591 
71424 
11580 
12488 
3 15 
13545 
914975 
914503 
915136 
$1565, 
916191 
$1717 
$724] 
$1776! 
01325; 
91881 


$1534 
195 
2038 
92090 
$214 0 


—— 


Briggs's Loparithms. * 


94905 


"7% 


6 


re 


903416 


994499 
535030 


$5525 905530 


505118 


605604, * 92655 
97142 907196 


Ra, 997734 
9217 908 279 
[9753 | Sb 
15-9258 | 909342 
' 999977 
910411 


35,2 
[51935 


Pose! 


$1944 


$1424 511477 


T4 


912009 
; 912541 


1319 913072 
649 913592 


14503 


612 


$724 
2 
91829 2 
116915 


25381 


5 


914079 | | 914132 


914659 


15138 915189 
$15654- | 915716 


916243 


6157: 7 916770 


917295 
| 917920 

918343 
918852 


15345 15349 | 919392 
919952 | 919914 


920435 


Nogos 920958 
$214 6 921475 


7 
993470 
G24012 
904553 
505094 
995934 
906173 
905712 
907250 


975355 
923932 
910454 
910998 
511530 
912052 
912594 
913125 
23855 


| 


8 


993524 
904050 
904607 
905148 
$05555 
905227 
995755 
997304 
907841 


998375 


503914 
999449 
90998 
910118 
911051 
911584 
9121186 
—.— 
91317 

913708 
914237 
914766 
$15294 
515822 
916345 
916375 
$I74CO 


917925 | 


918439 
918573 
91 9456 


' 920019 
920341 
921 

921582 | 921634 


903578 
904120 
904661 
905202 
925148 
906281 
956820 
997355 
907895 
928431 
708957 
509502 
918037 


910571 


911104 


911637 


912166 
912700 
91 3231 
2 
914250 


916927 
91745 

$1797 

918502 
rs 
515549 
925071 
720593 
921114 


| 


— 


— I. 


—— —— _ —_—___—— x CGG." pA, — "29992, — ——— —— — 
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Briggs's Logarithms, 


— 


© 


921685 
522205 
922725 
923214 
923762 
924279 
525796 
925312 


| 


I 


921723 
922253 
922777 
923295 
923814 
524331 
921848 


525354 


925828. 927879 


926342 


926375 


927370 
927883 
528356 
928508 
925419 


525530 


930440 
$3091 

$3145! 

931966 
532474 
932981 
933437 


| 233993 


934498 
933903 
935507 
936011 
936 514 
937016 
937318 
938019 
938520 
939920 


| 926394 


926 303 
927422 
927935 
923447 
528559 
$29470 
929981 
530491 
931000 
931509 
932017 
932524 
933031 
933533 
934044 
934549 
935054 
935559 
935061 
$355%4 
9370<6 
937563 
93809 
938570 


939970 | 


2 
921750 


925521 
939032 
930541 
531031 
931550 


932068 
532575 
933032 
933538 
934294 
934599 


935104 
935608 


936111 
nels 
9371186 
937618 
938119 
538620 
939120 


2 
921842 
922352 
S 2283. 
923399 
923517 
921434 
92451 
525467 
9255782 


925497 


927011 
927524 
928037 
928549 
925061 
929572 
530083 
930592 
931102 
931610 
932118 
932676 


933131. 
933539 


934145 
934550 
935154 
935658 
936162 
935665 


937167. 


937653 
93816y 
932670 
939170 
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Briggs Logarithms, 


— 


) 
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| 


> 


1 $9952 
p35 | 923237 
593 1 923555 
22 524970 
us 524589 
254 | 925195 
$670 | 925621 
85 525137 
300 926651 
I4 927165 
827 | 927578 
dug 923191 
2 928703 
N53 529211 
7 | 923725 
ss 930236 
524 | 939745 
1253 | 930254 
1712 931753 
225 [ $32271 
r 532778 
034 | 933225 

01/40 770 
2 | 934295 
Ws | 934501 
$255 | 935395 
59 | 935399 
$252 | 935313 
755 938315 


57 | 93731 t7 
10 538375 
mo | 933 
7 | 939329 


2 


5921998 , 922050 


922570 
923033 
923597 
924124 
$245.41 
925157 
925673 
925188 
925702 
927216 
927730 
923242 
923754 
92 3255 


923775 
939287 
930795 
531305 
930514 
932322 
932829 
533335 
933841 
934347 
934352 
935356 
935559 
935353 
935355 


937357 
37839 


513 3270 
933870 


939379 


8 


9221 2 


3 


—— — 


922154 


922522 i 922574 


92314?) : 
923553 , 
924175 | 
92463 14 
$252 9, 
925725 
925239 
925751 
927258 
927781 
923293 
92830 5 
929 17 
929327 
93338 
—.— 6 
93135 
931554 - 
932372 
9329579 
933235 
933892 
934297 
93 4992 
93 5405S « 
535710 
935413 
9359!S | 
937418 
937919 
933429 
939 520 
937429 


923192 
923710 
924223 
' 924744 
925231 
925775 
925 291 
525505 
927319 
927832 
923345 

925555 


531407 


4 | 931915 


932423 
932930 
933437 
93394 


! 93444 


{ 934953 | 
935457 


935950 
' 935453 
$33955 
237458 
537959 
933459 
938970 
735470 


_— 


* 


Briggs Logarithms. 


N 1 I 1 
970 | 939519 | 939569 [Fro N v3971g 
871 | 949018 | 940068 310165 940168 540218 
872 ; | 942515 | 940565 | 510515 | 940556 | ois 
873 | 941014 | 941064, 941114 941663 | 911211 
874 ; 941511 1941551 4161141680 $41719 
975 | 942003 | 942558 | 072107 | 942157 |-9422% 
876 ' | 942594 | 942534 | 542403 | 942553 | 942709 
$77 | 943999 | 943049 93099 $43145 | 943159 
878 . | 943494 | 943544 | 943593 | 943643 | 512492 
879 ' | 93399 | 944933 | 944038 | 944137 | 5418s 
880 | 944433 | 944532 944581 | 944631 | $4456 
88 . | 997% | 945025 | 545074 | 945124 | $4517 
882 945459 | 945518 | 045567 | 945615 | 94564 
883 | 945915 | 9345010 946059 946108 | 94515 
384 | 242452 | 945501 | 546551 | 946592 | 9456 
385 | 939933 | 945992 | 047041 | 947050 | 947g 
985 947431 9745347532 547581 947630 
8322 4273548022] 518 | 9481ig 
883 | 919413 | 9481452 9438511 | 918580948705 
948922 | 548551 | 945905 945048 þ 919957 
990 acl 945439 | 949433] 949535 | 94958 
951 | | 94997 | 949925 | 9499751 959024 | 950073 
$92 | | 959355 959414 | 950462 | 950051 | 550588 
893 | | 959351 | 950900 | 550549 | 950997 | y51045 
994 | | 9.21337 951336 | 951435 | 951483 | 951532 
Bgs | | 951523 931872 951920 | 951569 | 952017 
356 , | 952393 | 952356 | 952405 | 952453 | 552502 
897 | 952792 952911 952889 952938 95253 
898 953276 | 953325 | 953373 | 953421 | 553470 
899 | 953796 | 953805 | 551855 | 953925 95395} 
9 D , | 954242 ' 954291 | 954339 954357 954435 
901 | 954725 . 954773 | 954821 | 954869 | 954518 
992 | | 95527 - 955255 | 955303 | 955351 | 95529; 
903 535788 955735 955784 | 955832 | 95595; 
50 | | 955168 | 955216 ! 58261 956313 | 559381 


Briggs Log arithms. 


5 


ly | 935918 | 939368 


949367 
24085; | 


7 940317 
5 | 940 13 
art 

0 941805 
a| 942391 


W | 943297 


2 | 943791 
5 944235 
Y 944779 
2| 945272 

3 945754 
&7 | 945256 
8 945747 

5 947238 
hy! 947725 

4 848217 
943706 

4 945195 
1 949533 
m | 950170 
950557 

bs 551 143 

5 951629 


18 952114 
% 95259 
1 953033 
953556 
55 f. 
* 954532 
5 955214 
555195 
3, 955976 
9556437 


5 


941362 
941559 
942355 
942551 
943346 
943841 
94333 
944828 
945321 
945813 
916305 
946726 
947278 
912777 
248256 
248755 
24925 
549731 
950219 
952706 
951192 
921677 
952163 
952547 
953131 


753515 
954093 
954580 
955962 
955513 
9556024 
956505 


8 
939518 
940417 
94091 5 


941412 


22 
942405 
942500 
943395 
943350 
944334 
944377 
945370 
95 62 


222875 (3 


947335 
947826 
918315 


948304 ; 949 


945292 
94978» 
950267 
950754 
951240 
951229 
952211 
952695 
9531 2 
952563 
954145 
954523 
735110 
955571 
955072 
959553 


| 


{ 


942454 
942950 | 
943445 
| 933929 
944433 
944927 
945419 
945911 
915303 
JE 


— — 
947 
54936 


E 
547829 
1950316 

959803 

951239 

951775 

5 2259 

952744 
| 953225 

953711 
{ 954194 
954977 
935158 
9556.40 
956120 
955601 


2 
v| 
Q 


925 ; 
926 
927 | 
923 
529 
930 
931 
932 


—— U ——— — 


935 | 
| 93s | 


| 


—— 


O 


953085 
958554 


; 959041 


959518 
959995 
950471 
559345 
951421 
951855 
— 7 
952543 
553315 
963785 
954260 
954731 
955292 
955572 
955142 
566511 
957080 
955348 
958216 


1 


958849 9355597 955745 
857123957176 | 957224 
4 957607 | 957655 | 957703 
958134 958131 

' 953512 | 958559 
959033 959137 


860012 
560518 
95099} 


. 951458 3 


851934 
562117 


95280 952937 
883353 | 963419 
953535 | 953832 


564307 
5854778 


5855239 | 955295 | 
595719 | 955756 
955139 | 9852 6 
956558 i 956705 
957127 | 957173 
957595 | 957542 


— — — — 


1 


| 950356 


2:1 


959090 


9510 
9531516 
$6190 
952454 


55 1354 | 
95482 


95362 558105 


| 95938, 539535 ( 953555 | 


958930 952956 959043 | 
959116 959453 


972203 
972655 


933 ; ; 959 82 569928 
934 }, 97-347 | 972393 | 970440 * 
ST $12 970853 970924 | 
971275 | 571322 971369 
971749 | 974786 


972249 
972712 


959509 | 
$59975 | 


971332 


972295 
97275 


2 
958793 
957272 
957751 
955223 
953707 
9$59:54 
959391 
962135 
953513 
951053 
951593 
952033 
902511 
952935 
953457 
953923 
964491 
954872 
955343 
955513 


E 
| 


” 
'q 
8125 
"* | 
1 80 g 
957 
£235 
og 
us, 
1553 | 
132 | 
7 
$952 
Ng | 
95 | 
7 | 
y07 
N75 
15 
ly. 
1192 | 
by, | 
ms | 
jd | 
P49 | 
wy 
179 


Briggs Logarithms. 


6 
956935 
957416 
957894 
958373 
953359 
959328 
959304 
960282 
960755 
981231 
951706 
952180 
9926 53 
$631 25 
853599 
954971 
954542 
955013 
955434 
955954 
966423 
966392 
967351 
957829 
963236 
988763 


869229 


$696 95 
970161 


970626 


— — 


971090 
971554 
972018 


972481 


4 


es e 
956984 
957454 
957942 
253421 
28825 
959375 
959952 
950323 
950804 
961779 
561753 
962227 


952701 


953174 
853645 
964118 
954390 
555051 
965531 
965COL 
255 
© - 

057408 
$57875 
953343 
965510 
969276 
* 9742 
970207 
970672 
971157 
971601 
972064 
972527 


8 


957032 
957512 
957990 
953463 
953545 
959423 
959900 


50376 
8083 


| 998 
$61326 
£61801 
— 
95274 
963221 
953693 
554163 
554637 
555108 
955578 
| $66048 
956517 
968985 
567454 
557922 
958389 
958855 
569323 
969789 
970254 
$70719 
971183 
971647 
972110 


972573 | 


2 


957080 
95755 

95803 

958516 
958994 
955171 
959947 
960423 
960899 
951374 
961848 
$62322 
962795 
96326 

963741 
954212 
564684 
965155 


555624 


956055 
56656. 
967033 
967501 
962959 
868436 
558903 
855905 
959535 
970 3090 
970765 
$71229 
971693 
972157 


972619 
973082 


972943 572989 | 973035 
| D 
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Briggs Logarithmes. 
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1 


O 


973128 
973550 
974051 
974512 
974972 
975432 
975891 
975350 
96028 
977265 
977724 
978181 
978637 
97909 

97954 


9 
$8045 


9809125 
901266 | 8 
g8 19 
982271 


G1 
973174 
973636 
974997 
974558 
975018 
975478 
975937 
970396 
976554 
217313 
977769 

9738225 | 
97858 

97913 

88884 


5920 


988916 
$87264 i 
987711 
9881 


37 
998559 588604 


2 
973220 
973582 
97414} 
974604, 
975964 
97 5524 
975483 
975442 
976 


977398 


$76029 


2 


973255 
973728 
974183 
974650 
975110 

975570 | : 
976483 


976 945 
97742319 


977915 


978272 
978723 
979184 
979639 
oe 
580539 
98 1003 
981435 
981g 


80094 
982814 


983265 
983715 
984167 


Se 369 986413 a 
Ss gos 


986010 


977861 
978317 
978774 
979230 
979655 


980140 | ga 


$82594 
981048 
991501 | 53 
8819510 

g82407 
982859 
9533105 
983762 
984212 
984662 
585112 
935 561 


985459 


987 


Briggs's Logarithms. 
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. 
03359 
1952 
0428 
04742 


0662 
| [21 
579 


ö 


| 


6 


973405 
97 3966 
974327 
974783 


15202 | 975245 


97 5707 
976167 
976625 


17237 | 977083 
[495 | 97755 97754 1 


= Il 977593 
278454 
s | 978911 
728321 | 9793565 
'" "887775 | 975821 
4 t | 580275 
* a, | 950730 
5 3 981184 
77 1592 1637 
32020 
7 882543 
382954 
3 Jt | 983446 
2 933857 
as 
9 2 934797 
9 985247 
35696 
26538571744 
8522 

50 5995 58700 
$ Paz 987483 

95 17 758591 

7 42 5888 
1 26 


— 


973451 
973913 


974374 


75 


573457 
973959 
9/4420 


974834 | 974580 


97 529% 
975753 
976212 
976571 
977129 
977556 
978043 
978500 
978956 
979412 
979367 
980322 
989% 
981229 
981653 
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975349 
97579 

97025 

970717 
977175 
977932 
78669 
978546 
97 9002 
97 9457 
97 9912 


2 


— 
581728 


9821353 { 982181 
932583 | 98:633 
98 3040 Ae 


983491 
93 942 
84392 
981842 
985272 


5 
| 538871 


983535 


583987 
82435 


58887 


885377 
885785 
| 9853 24 
936582 
787130 
587277 
988024 
958470 


958516 | 


| 973543 


974005 
974465 
974925 
975356 
975845 
9 6304 
976763 
977220 
977678 
975135 
978591 
975047 
$7 950 


97 9959 


7| 980412 
980867 
981320 
981773 
982226 
982678 
883507 


95 
9344 

$84932 
985282 

585830 
986279 
985707 
587175 
587622 
988068 
983514 
988960 
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— $4 
990793 
991225 
99166919 
992111 
992554 


992995 - 


993436 
992877 
994317 
9947 57 


995196 


995635 
996074 
995522 
999949 
997396 

997823 


998259 | 


998695 
999130 
999565 


1 


989049 
98 9494 
989939 
990383 
990527 
991270 
991713 
99215 
992598 


993039 


993480 
993921 
994261 
994801 
995249 
995579 
996117 
995555 
999993 
997430 
997867 
998303 
998739 
999174 
999509 


| 


2 
935094 
385593 


— 4 
990871 


2 


2 4 
93913 939133 98918 
989583 BY 
980023 | 9900 
990472 | 95051 
990316 goht 


991313 
991757 
992200 
992642 
993083 
993524 
993965 
994405 
994545 
995234 


9913594 991 
991802 g92hl 
992241 | 9922 
992656 | 9927 
993127 | 993! 
953588 | | 9936 
994<03 , $980 
994449 ! $944 
994839 954 
995328 995 
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995723 
- 996161 
996599 
997037 
997474 


997510 
998 346 
998782 


999218 
999652 


995767 | 995 
955 
£5 
957 
997517 | 991 
097951 } 597 
955 
G59 
99 
$9 


—- 


— CY 5 9 
3 32 <4 = £— + 


* 
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# az 8 
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End of the Table 


Briggs's Logarithms. 
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4 
027 
<7 


117 
91 


le 
„ 


2 


6 
999372 


959717 
990151 


— 
© 


_.4 yr - 
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— 
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990695 


pot 95109 
6195142. 
* 
33 


791934 
992377 
99.319 
$93250 
993701 
904141 
954531 
995021 
995450 


995337 
$$5774 
997212 
997548 
958085 
583521 
993955 
99522 


939926 


955898 


ny 
989315 
989761 
990275 
990550 
991093 


991536 | 


991979 
99421 


952853 


923824 
993745 
994155 
991825 
975065 
935504 


$5943 


9952809 
956318 
977255 
997692 
995129 
958554 
999090 
999435 
999970 


| 


= 


8 


959391 
939306 
992259 
$9255 
991137 
991550 
992023 
992465 
992997 
993345 
993789 


994223 | 


994559 
995109 


995547 | 


995 

996424 
956852 
997299 
997735 


998172 


| 


998608 


959043 
999479 


994913 999956 


9 


939405 
939850 
9992 94 
999733 
7511 


— — 


991625 
952257 
992509 
992551 
993392 
993833 
994273 
994713 


| 995152 


995591 
996030 
995465 
935 g05 
997043 
997779 
998216 
993552 
999087 
999522 


| 


— 


— 


EIXTINIEIEINEED: 


Of Eogaritivns, 


— 


Here followeth 


A TABL 


LEES <A, 


"18 


1 


PARTS PROPORTION. 
FOR 


The finding the Logarithms of 
Numbers, betwixt 10000 
| 100000, 


» > 
NWwwWwwwwy ee orci. 


Briggs Loparithms, 


Parts Proportional. 


e & oo! MK 


Briggs Log arit hm.. 


Parts Proportional. 


1.1213 4151517 

is 23 303845 |53 

4. 23 + 35 45 54 
9 | 47 

16 | 24 [32] 40 | 43 + 

40 | 48 56 

24 132] 41 [4s [57 
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Briggs Logarithms. 


Parts Proportional. 


— 4 — . 


"5 © NS Tm ww ww ww ww co go cog oo0 og Goo CO GS co oo ann wy yy wy << SY << 
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Dd 


$88 888888 


HH we 
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Bri ggs's Logarithms, 


Parts Proportional. 


2 
| 23 


43 
43 
44 
| 44 
44 


| 538 
| 58 
58 
59 
59 
60 


31415 


| 72 


| 73 
| 73 
74 


Briggs Logarithmr. 


Parts Proportional, 


UE 
89 


108 
109 
109 
110 
111 
111 
112 
112 
113 
114 
114 
113 
115 
116 
117 
11 

11 

118 
119 
120 
120 
121 
121 
12 

123 
123 
124 
124 
125 


III 


105 
1 


125 
126 
126 
12 

12 

128 
129 
130 
130 


131 


167 


126 | 147 


127 148 


168189 
163 [189 | 


169 190 


Briggs Logarithms. 


Parts Proportional. 


4812 
8 [16] 127] 149 
2114264 85 107 123] 145 


47 1 791 94 11 I41 | 165 
7171] 94 [118] 142 | 165 
47] 71195 [191 142 | 165 
82175195 [119] 143 [16 
72195 120 144 16 
4872986 120 144168 
43 | 72155 2 145169 
43 | 72|97 127] 145 [1750 
43 731% [122] 146 | 150 
49| 731 53 — 147 | 171 
49] 73198 [123] 147 173 


Biigg's Log ar ithms. 
Parts Proportional. 


2] 314433 
49 | 74] 93 | 123 
74] 99, 124 
74, 99 | 324 
| 754190] 125 

75 1091 125 
75 100 125 
725 101 125 
76 [101 | 127 
75 1102 12 


* 


Briggs Logarithms, - 


Parts Proport tonal. 


21314, 2% 
56 | 84 } 112 | 140 163 | 

$6 | 84 112 | 141] 169 [197] 225 
56 | 84 | 113 | 141] 16g | 198] 225 
85 | 113 | 142] 170 | 168] 227 
85 | 114 | 142] 171 | 159] 228 
85 | 114 | 143} 171 | 200] 229 |: 
1141431172 200] 229 25 
86 | 115 | 144] 172 | 201] 230 
86 i 115 | 144] 173 | 202] 231 
87 | 116 | 145] 174 | 203] 232 
87 ' 116 | 145| 174 | 203] 232 


Briggs Logarithms. 


Parts Proportional. 


YU JUGEILILNLYD 
a 54] 125 [1571159 | 220 
"| 3: 63 84 128158189221 
„33 | 95 1425 [155] 192 | 226 
* 3163 95 [127 [159/199 | 222 
3 3116631 95 [127 1159} 191 | 223 
17 32164 5512816019222 
* 32 64 96 1231150 | 192 224 
25 23264 6128151193225 
= 32 64 97 |12g [152] 154 | 225 
„3265 7325 | 227 
"0-(32|55 | 97 [139 [453] 195 228 
32155] 93 [1391153 158 | 223 
32 65 98 131 163 196 223 
< WW 32|55| 53|:3: [453] 97 | 230 
= 33155 99 132163153221 
— 33166 5532163 198231 
2 33166 95132 1551199232 
3 33176 99[133 [155| 199 | 233 
2 33165 100133167200 | 233 
5367 1134 167 201234 
"8 | 33 | 57 | 109 | 134 | 163] 227 235 
„ 67 | 1011 134 153 | 202 233 
M 33 67 |10t| 135 [169] 292 | 236 
2809 [33] $7 | 191 [ 135 1691203237 
— 341 63] 102] 135 [179] 394 | 233 
0 34 68 | 102] 135 [170] 204 | 238 
280 [34 58 | 102 136 1711205 | 239 
27 ky, 58 | 102|637 

| 203 


| 276 
277 


278 


312 
313 


Briggs: Logarithms, 


Parts Proportional. 


3121432. [4.154617 [8 
— 1 es — — 7 % 259 

262 12 95 210 | 245 
2 105 140 1751212245 
8 142 176211245 
333 2 0 105 141 | 176 | 211 | 217 282 
227-100 178 195 141 177 2121427 283 
+ 25 Sx) 208 142 (177 | 213 | 248 | 931 
2 32 7t; 105 142 1778 [213245281 


335 


Briggs Logarithms. \ - 


Parts Proportional. 


4 
153 
153 
I54 
154 
154 
155 
155 
155 
156 
155 
157 
57 
15 
158 
158 
159 
1159 
160 
160 
159 
161 
161 
152 
152 
162 
153 
122 | 03 
2 {154 


| 2 
114 


— 
2 


164 
123 | 154 
123 | 155 
124 j 165 
I24 +166 
124 } 156 


54612 


191 
192 


229 
230 
231 
231 
232 
232 
233 
233 
233 


258 
268 


269 


270 
270 
271 

72 

73 
273 
274 
275 
275 


276 - 


277 
277 
278 


W = 4 


— 


Briggs's Logarithms, 


Parts Preportional. 


1» 


- 


125 


125 
126 
176 
126 
125 
127 
127 
127 
128 
128 
128 
129 
129 
129 
129 
130 
130 


| 


1254. 


208 
209 
209 
210 
210 


2111 


211 
212 
212 
213 
213 
214 
214 
215 


| 215 


216 


216 


217 


217 


4 6 


ABLE 


Frcificial Sines 


AND 


IANCGENTS, 


For every 


Ibegrer and Minute 
r 


\UADRANT, 


Fitted to the Size 


IAA 


LOGARITHMS. 


— —— 


1 * egree o. 


Sine 
9.50800 
6. 163726 
6.764755 
6.940817 
7.055736 
7,192536 


7.341877 
7.305324 
7.366816 
7.417565 
725 
11 7.505118 
I2 | 7.542906 
131 7.577663 
14 7.5098 53 
13 7.639815 


— —O— — 


1s | 7.557341 
4 7+694173 

19 7.718977 
19 7.742477 
20 2.284284 
21 | 7.735943 
22 | 7.398145 
23 | 7.826451 
24| 7.343934 
25 7.851562 
26 | 7.878655 
27 | 7.395085 
25 7.710879 
25 7.925219 


150 cow ED ' —— | 


125 


I, 200000 


9. 999999 
9+995999 
9.999999 
9.799999 


8.899999 


9.999399 
9999993 
9.929997 
9.55972 
_$.599593 
9.399943 


9 999997 


9.999997 
9.999356 
9.979598 


— —— —Uäw 


9.997875 
9989595 
9.999994 
5.555553 


9.999903 


9.79952 
9.979551 
9. 999990, 
9:999989 
9.979989 
9.999585 
9. 993587 | 
9.9798 
9.99995 


9.999953 


Sine 


Tangent, Co-Tang, 
0.000000 t. 
6.463725 [13.536274 
6.764756 j13.235241 
6.940847 13.0591 53 
7.055785 12.934214 
7.163596 12.8535 
7-241878 1.758122 
7. 308325 l 2.691173 
7.355817 [ü 2. 623133 
7.417970 j12.532c30 
7.453727 [12.52527} 
7.505129 abe 
7.542909 12.457091 
7. $77272 112. 422228 
7. 605857 112. 350133 


7 2 125 350185 
7.667849 12.332151 


4 594179 12.305821 
7.719903 112.25: 997 
7.742494 112.257516 
77947 1 1124235239 [4 
7.785651 12.2140 
7.805143 12.193843 13 
7825450 j12-17454 | 
7.843914 {1 2.354055 J 
786157 74 12.130 5326 


aac — 


FE, 3858768 [12 121292 14 
7 8559 12.104901 13 
7.510894 12.089183 
7.926134 112. 07 3866 q 
7. 203583 [12.059142 


Co Tang. Tanzent 


e Peprer 89. HI 


* 


— "8 * _ 


— = 
— — 


8.086 965 
8.097183 


= 


| (8.144953 
8.153907 


8. 126471 


— 


Degree. 0 O. 


9.031919 
9.013501 
8.054781 
8.06 5775 


$.076500 


$.107167 
8.1 1692 


$ 135310 


8.152681 
$.172180 


9.999976 


9.999968 


9.999982 
9.999981 
9.999930 
9.999978 
9:599979 


9.55575 
9.899973 
9.595972 
88571 


9.999969 


9.999966 
9.999564 
88853 
9.999961 
9.999959 
9499995 
9.999956 
94999954 


5.999952 


8.179713 


8.187985 


8.156102 
8. 204070 


9.999950 
5. 999948 
M 999946 | 
2 9.999944 


E 999942 


9.999935 
8.88831 


1 


K. Tangent 


7-940858 
7.955100 
7.968889 
7.92253 
7995215 
7. 7.007810 
8.020044 
8.031945 
8.043527 
8.954809 
8. 3.065506 
8.876531 
8.086927 
8.097217 

107203 
8. 2.116963 
$.126510 
135951 
144995 
3.153952 
8.162737 
4 471328 

128703 
; 138036 
8.156156 
$.204126 
8.211953 


9. 99 9 8.21 9641 
9.999938 ) 8. 


227195 
8.234521 
8. 9.241 921 


Sine C Co. Tang. 


Co Lang. 
12. 12.558142 


12.0449 % 
12.031111 


12.017747 


12.004781 
[1.352191 


11.979955 [ 


11.568055 
11.956673 
11.945181 
11-934194 
11.923459 
11.913003 
11.902783 
11.35 92757 | 
11. 11.883037 
11.873490 
11. 2 
11.85 500 
11.338040 
1 11.337223 
11.828672 
11.820237 
ord yh 
11.803 
11. 11.755874 
11.788047 
11.780359 
11.772805 
11.765379 
11.738079 
Tangent. 


i 


E 


| 


De gree 89. 


Briggs's Logarithms. 


— 


— —— 


8.241855 


9.249033 
8.256094 
8.252012 
8. 26 „881 


Degree 1. 


Sine | Co-ſexe | Tangent | Co-Targ, 


9-999934| 8.241 921 
9. 999932 8.249102 
5.999929 8.256165 
9999927 


9.999925 8.269956 


8.253113 
11.73 044 


12 


11.758529 
11.7 509 
11.738835 


+ 


+ 


'F 
$ 
if 
i 
7 
. 
4 
, 


8.275614 9.999922 
8.253243 | 9.499920 
8.285773 9.599918 


9.959715 


8.276591 11.723305 
8.283323 11.716675 
8.285856 11.716141 


wo ow -o 


8.296207 
8.202446 
8.308794 
8.314954 
8.321 927 
8.327016 
8.332524 
8.338753 
8.344504 
8.350180 
8.355783 
8.361315 
8.366777 


25 8. 

8.398179 
2 99 
j 8.4 161 
8.413068 
8.417919 


—ů 


| Co fine 


9+999913 
9999919 


8.295292 | 


$.3025 34 
8.308582 


I 1703708 
I 1.557266 
11.591116 


> > 09 99 99. 59, 
4 + + 


= 


114335 


— — 
= „ 


5.99990 
9.999905 
9.999902 
9.559899 
2225897 8.28 
9.9998 94 
9.998818 
9.997888 
9.999885 
2 sda 
9.999879 
9.999576 9.377622 
9.955873 | 8.382885 
9.799870 8. 3880 92 


9. 99 8.398315 
9.599861 8.40 335 
9.999858 8.408304 
9.599854 8.41 ZI 
| 6.959851 8.41506! 
| Sine 'CFT-1g- 


1 11.633105 


11.634954 
11.678875 
11.872886 
11.666675 
11.5511 
11.655390 
[1.649711 
11.544105 
11.538570 


= 


= 
D ©© 9 ©© og © £02 
= = - * 


— — 2 


- 2 
—> 


l 1.62770 
11.622378 
11.617111 
11.51 1908 
11. 6c6766 
7101885 
11.556662 
11.591696 
11.586787 
11.581932 


218 


— ———— ——— 


— = OS AS 


| Tzngent 


Degree 88. 


Briggs? Logarithms, | 


Degree 1. 


uc 
$.417919 
8.122717 
8.427462 
h | 84432156 
8.436800 
9441393 
8.445941 
8.450440 
8.454891 
8.459301 
8.46 366 5 
8.467 585 
5.472263 
8.376498 
| 8.4386 93 
8.284843 
8.488963 
7 $.493040 
(8.497078, 
| 8.501 080 


C0-(ine 


9.999351 
9.999348 
9.99 844 
9.999941 
9.995838 
9.999834 
$. 259831 
9.999927 
9.975823 
5.999820 
9.599816 
9.999312 
9.9yg80g 
9.999005 
9.959801 
8.999797 
9.995794 
9 999799 
9.999756 
9.999702 


| 9:999775 


9.955774 
9.999769 
9.999765 
9<999761 
9:9>9756 
9.997753 
9.999748 


$18.535523 | 9.999744 
55.539185 $.999740 
& [3.55281 9! $:999735 


Sine 


«3.418068 


Tangent, Co- Tang. 
— — 
11.531932 


3.422869} 11.577131 
5.227618 11.572382 
8.432313 11.6768 

8.436952 11.6303 

8.14560 | 11.558440 
8.44" 110 11.553 990 
8.450613 | 11.549387 
8.455070 | 11,544930 
| 11.540519 
11.356151 
11.531828 
11.527546 
8.475693 11.523302 
8.480892 11.319108 
5.435057 11.514950 


— — 


8.472454 


I1,506750 
I1.592707 
11.493702 
11.494733 
11.490800 


11.483039 
11.479210 
8.524555 | 11-47 5414 
8. 528349 b 11.471651 
8.532580 11.457920 
8.535779 11.464221 
8.535117 11.460353 
8.543084 11.456910 


Co- Tang. Tangent | 


11.510830 


11.486902 


* 


84 


Zo = ww + ln a coo | 


Degree 88. 


OO O bw . 


Sine ST 
8. 3.542819 
8. 515422 
8.54999 

8.55355 

8.557054 
8.560540 
8.563999 
8.557431 


Degree 2. 


C 0-ſeat 


9:999375 8. 8.543034 | 11. 1.255975 


Tangent Co- Co. Targ, | 


9-999731| 3.545591 | 11.353005 


97999725 
9.999722 
94999717 
$-95971313 
9.599708 


8.570835 


8.577565 
8.530092 | 
8.584193 
8.587469 
8.590721 
8.593949 
8.597152 


8.6 
8 503488 
8.606522 
8.609734 
8.512323 
8.615891 
8.618937 
8.621967 
006; 
+627948 
8 530911 


8.633354 9.999597 
636776 | 9.999592 |8 
8.639579 | 9.999586 


To ſe 


9.799703 
4 9996 E 


9. 288569 
9.999885 
9.999580 
9.995675 


9.599670 8 
SD * "wot 


9.999650 


8.999655 8 


9.996 50 
9.999645 
9.59840 


9.999635 8. 


9.999629 
9.999624 
9.999619 
9.98614 


9.999508 
| $+99960JZ 


8.550258 11.11 732 
3.5535 17 11. — 1519 
8. 9.535327 11-8464 

— 4 | 11. 11.4172 
8.564291 
8.567727 
8.571137 
8.574520 


u. 43559 
11.43. 22 
n 
11.425180 | 
11.422123, 
11. 418782 
11.415185 
11 112205 
11.408939 
11.155717 
11. 102508 
11.399323 
11.396151 
11.393022 
11.389755 
11.3811 
11.383 55 
11. 380685 
11.377657 
11.32 
11. 11.371880 
11.368852 
11.365744 
11.362816 


| 


—Sine C. 


11. 11.3529 
. Tengent | 


Degree 2. | 

— — 

| Sine | Co ſine | Tangent] Co-Tang, 

$639579 9:99y586 || 8.540093 | 11.359907 | 30 

8 5.54255 | 9.999581 || 9.542592 11.257017 2 
5428 9.997575 [8.645833 11.354147 2 
48274 9.599570 {| 8.548704 11.331298 27 
455102 9.999564 8.651 338 2 
ent . 8.545721. 4584622 
4557 5.999553 8.557149 11.312851 24 
| $.659475 | $+959547 || 8.559528 | 11.340072 | 23 
| 562230 $-999541 | | 8.552689 | 11.337311 [22 
„„es | 9-995535 | | 8.555433 11.237805 21 
e | $:959525 | | 3:553160 | 1.331840 20 
| 1.670393 | 9.99952: 8.570869 11.3291 30 [19 
5 | 9.673050 | 9.99951 8.573563 11. 32543718 
1 17375. 9.399512 | 8.575235 11.326761 [17 
7 784035. 5908.578886 11.3 100 15 
335.929 ( 8.581544] 131845613 
93585 9.59 8.384172 [1.315828 | 14 
| 0635272 | 9-999487 | | 8.63578, £1.313216 | 13 
2 1.638892 | 9.999491 || 8.585331 11.310619 | 12 
6 691438 | $-999475 | | 8.691953 | 11.3<8037 11 
| 493953 | :559459 | | $:594529 | 11:305477 | 10, 
8 6955439992462] 8.698111. 302919 8 
7\8-595073 | 9.595455 | { 8:55 5517 1 | 
$701 58g | 9.999450 | 8.702139 11.297861 7 
$,704999 | 5.999443 | | 8.704545 | 11.295354| 6 
288276 | 9:999437 | | 8.707139 | 11:292360} 5 
$.70y049 | 9.995431 | | 8.703518 | 11.2g030r| 4 

. 711507 9.99942 8.712083 11.287917 3 
713952 | 9.959418 | 8.71443 11.28 3455 2 

8.7103 31. S 8411 8.716972 | 11.283028 1 
718300 9999404 8. 719355 | 11.2854 © 

Co· ſine | Sine I Co-Tug. Tangent. . 

Degree 87. 


E 


| 


7 2  — 
— 
* 


Degree. 5. 
Sine | Co- ſine Tangent C0-T ang, 


8.719909 5:999404 ; 8: 719356 | 11.28550z 
9.721204 5999358 8.721905 11. 7549 
8.723595 9:999391 1 3.724264 [1.275795 s, 
8.725972) 94599334 8.726 $33 | 11-273412] 1781 
8.728335 9.999375 2 728959 [Lr zn, 
228883 9.21 (8.731317 7 
8.7332) 9.5361 8.733567. 6 WW-— 
7 | 85735354 9.999357 8.733595 11.2540 %, 
| 8.737567] 555, 57425 - 251668 
c 8.739969 5597543 C745 4 is 
19 8.74225 2.27335 8.242922. 235 
rt | 8.744535 | 9-995329 (5.745207 | 1.254793 s, 
2 8.748 901 9.959322 [8.747479 25252ʃ 1.399 
[13 825727 9999205 8.749749 | !1-£52240 63. 
8.751297 9.999308 8.751989 11.213011 1813 

is 8.753523] 9:999321 8.754227 | 15-2457 730865: 5 
16 | 8755747\ $:995294 8.778453 [ (577 
17 | 8 757955 | 9:999285 | g.758558 f. 1 BT 'S 
18 | 8.7601 51 | 9.999279 8.750872 11.239128 1321 
19 8.762337 $:995272 * 11.3 552; 
20 8.76.11 9.599255 8.765245 z: 
21 $:786575 9. 9 S. 70411120 25 
22 8.788828 5.99250 8.76973 [. Gs gt 
23 | 8.770978| 5.999242 [9.771727 11.2257 [1798 
24 | 8.773101 | 559233 [8.773865 | 11-2291344 2. 
25 | 8.775223 | $:999227 |8:775995 | 21:3" 3; 
25 9.777333 7.955220 | 8.778114 | T- zz 
27 | 8.779434 | 99212 | 8.783222 | 11-2157 4525, 
28 | 8.781524 | 9.995204 | 8.792320 | 11278835 
29 | 8.783505 | 9-999! 97 | 8.784404 | 11-21 555g, 
30 887575 9.999139 $,78548s | 11+213511 1443 
Co-fine | Sine JCo. oTang | Tang. c .f 


4 Degree 86. 


3 


© — 


2 


Degree 3. 


of” 


2 


n 


Sine | Co fine [ Tangent Co Tang. | 
6.785575 | 9-99y197 8.78838 11213541 30 
6787735 9.999181 || 8.788554 | 11.211446 29 
$78 3757 | 9:99 2174 «792613 | 11.209387 28 
781828 9.999165 | 8.792562 | 11.2:7338 27 
0793549 9.999158 || 8.794701 11. 20329925 
795881 | $-999150 || 8.795731 | 11.203265 25 
1.797891 9.992142 8 793752 11.201248 ; 24 
$7939 57 | 9:995134 || 8-850763 | H.199237 |23 
139: 8y1 [9.999126 8.302765 | 1!1.197235 22 
1.323376 ! 9.999113 | | 8.807453 | 11.195242 |21 
8558 529.9991 10 8.806742 11.193233 20 
1.3078 99.999102 8.303717 | 11.154285 19 
329777 }-9-999094 | | 8.812533 11.189317 18 
63.1725 {9.995086 | | 8.812541 | 11.157359 17 
6.313657 | 9.999077 | | 8.814535] 11.185411 16 
81558, 9:599.59 | 8.316 529 11.1834T1 | 15 
317522 | 9.599051 | | 8.918451 | 11.181539 14 
$9436 9.999052 | 8.320384 1 11.179616 | 13 
1821342 9.959044 ; | 8.322258 | 11.177702 12 
1523240 , $-$9503S | | 8.824225 | 17.173793 | It 
924139 [-9-999027 | | 8.325103 | 11.173397 1.32 
27011 9.9909 | 8.827992 | 11.1720c8 4 
1828884 9.99010 | 8.829874 | 11.170126 
8107491 9.995c92 i | 8.331748 [11.168232 2 

332106 5.993993 [1 8.833513 11.166387 8 
834456 9.8808 | | 8.835471 W 84829 51 
1835297 5.99876 | 8.337321 | 11.162679 9 
1538130 9.958967 | 8.939163 | 11.160337 3 

339956 9.978939 8.840998 11,159c02| 2 
84724. 8940 8.842823 1.47777 id 
343535 9.993941 8.344 644 [1.155356 | | 
Co-fne | Sine || Co-Tang | Tangent. 

4 
Degree 86, | 


=> © 


* 


G 


S%-blu +. vs oo. 6 


M 
58 


Sine 


8.845387 
8.84719 3 
8.848971 
8.850751 
8.852525 
9.354251 
8.356049 
8.857801 
8.859545 
8.861283 
8.363014 
8.864738 
8.866454 
8.868165 
8.869868 


8.871565 


8.88 9801 
3.8 — 
8.893035 
8.394643 


one 


8.888174 


Co- Th 
9.998941 
9.998931 
5.998923 
9.9989 4 
9.958605 
8.288875 
9.995887 
9.998878 
9.953889 
9.998850 
9558851 
9.998841 
9.998832 
9.993823 
9.88813 
—— 
9.998795 
9.558785 
9.998776 


9.998766 


$:958757 
9.998747 
9.598738 
9.998728 
9.998718 


9.999708 | 


9.998595 
9.958589 
9.998679 
9.958669 
9.998659 


Sine 


— 


Degiee 4. 


— 


— — - - _— 


8.343549 1.155356 
8.846455! 11.153545 


8.848240 
8.850057 
8.851845 
8.853528 


— — — — 


8.255403 
8.857171 
8.858922 
8.360685 
5.552433 
8.854173 
8.355506 
3.967632 
8.369351 
8.371064 
1 — 
873 
8.878162 
8.877845 
8.579525 


Tangent C0. Tap. 


| 


11.115470 


Co Tang... 


11.131740 
11.149 
11.148154 


11.142829 
11.141088 
11.1 55314 
[1.137597 
11.137327 
[ 1.134034 
11.132388 
11.128936 
11.127230 
11.125531 
11.123538 
11.122151 
11.120471 
11.118799 
11.117131 


11.113813 
11.112167 


11.110524 
11.108835 
11.107268 
11.105633 
11.104016 


Tagen 


Degree 85. 


Degree 4. 


ee Tanger Co Tag. 
55 6.351543 | 5. 998559 || 8.355549 1. 10418 30 
45 $895246 | 9.995649 || 8.897595 | 11.102404 | 29 
40 187745 9.958539 8.879202 11.100797 23 
355532 | 9.958529 | 8.5080 | 11.9991 97 27 
54. L.cor017 | 9.993519 | 8.902398 11.097602 25 | 
„ 
974 504189 9.9.8599 8.925570 11.094430 | 24 
29 1905736 9.958589 8.502147 11.093853 | 23 
«> 8507297 | 9.993578 | :8.999719 | 11.291281 | 22 
11 5.5335 3-| 9.993568 | 8.910233 11.039715 | 21 
ee | 5:258358 | 8.911845 . 884 20 
„onze | 5-959548 | 8-91 3491 f 8555919 
Is | 9.559537 | 8.514951 [11.c85049 | 18 
58 1915022 9.993527 ;8,915495 11.033505 &ra 
+ (9.515550 | $.9;3516 (3.915934 11,031960 | 16, 
2" 5.51873 | $-999506 | [8.51 9558 | 11.030432 | 15 |, 
eser 9-958 455 | [8.521095 | 11.078924 | 14 þ 
3¹ 1511755 58855 8.922519 11.977 31 13 5 
35 (8.922610 9.999474 [8.524136 11.075954 12 . 
2 5524: 12 | 5:593454 || 8.525649 | 11.7351 [11 
7 WF 5525503 | 5-593 453 |; 5-927 156 | 11.072344 | 10 
95 5251 00 9.993442 || 8.928658 | 11.071344 | g 
3 WF 6.528587 | 9.995431 ||8.5930155 11.069843 y 
7⁰ . 30068 9.998421 (8.931647 11.068353 7 | 
ts 8.731544 9.993410 3.933134 11.056855 0 
eis | 9.959309 8.52416 11.055384 | 5 
210 5 >; 9.998 8.53093 | 11.263507 | | 
$33:491 | 9.9983 535093 4 
* 1555942 | 9.999377 | | 8.937555} 11.052435 | 3 
475 153535 9.999365 | | 8.539932 11.050958 | 2 
5 1.938350 9.958335 8.90494] 11,059506 | | 
— WF £.940255 9.999344 | | $-941952 l 
*. Sine J C Tg-] Tangent Vat 
Degree 85. | | 


K 3 


— — — — — — 


| 


wo 


* 


Degree 5. 


* A ” 


py TIA FA 1 


©) 
28 
| 


OSO O 
at at nd ns © ns 
oO 
Qu 
N 
2 
N 


954495 
11 | 8.945804 
12 | 8.957234 
13 [8.953670 
8. 560052 
15 8.961429 
8.952801 
8.984170 
8.253850 
8.966893 
3.953349 
21 | 8.959500 

8.970947 
8.972289 
9.973 
8.974962 
8.975293 
8.977519 
9.978941 
8.980259 
0 8.981573 


Co bie 


Ca ſine 
8.898342 


| 
| $:993333 
9.998322 


9.998311 
9. 998300 
9.998289 
9.993277 
9.978256 


| 9.993255 


94999243 
9.993222 
9.995225 
94999209 
9.978197 
9.998185 


5.9944 


9.958232 
9.993020 
9.95 


— 


— —.— 
| Sine 


—_— 


| 


Tangent 
8.941852, 


8.943404 


8.950597 
3.952021 
5.953441 


Co Tun,. 


Degree 84. 


+ [ 1.242925 


11.058038 
11.056356 
1 1.055148 5 
11.953705 
11.852256 
11.030832 
11.049403 
11.077979 
11.043694 
1.345114 
1475301 
11.45% 
11.039527 
11.038131 
11.035745 
11.035361 
11.033981 
11.532605 
11.030234 
11.039857 4 
11.028505 3 
11.271453 
14025791; 
111.0214403 
t. oa 3094 - 3 
11.0217 2,3 
11.020414 3 
11.019079 3 
11.017749 } 
11.015423 30 


— — rſ— 


Tangent d 


— 


Rr rr 


— i. 


f 9, 


— LOS 3 - * 
PP 


CL. 64A ai 4 


F 
— 


egr 3. 


Co. ſiut | Tangen: — Tang. 

3 2 28799 95 i 2591577 | 11.910423 
482533 | 9.597 981 8. 257 11517795 
13.95 wy. _ 271 | 8.5 4 
3783 " 94937547, 8542 11.011138 
5 — 9 9235 8.9 2149 109821 
7419.8 7922 8. 991451 [11.8384 


33 9.33 4-7 fond 
[8591543 9.997 5 7 
6. 322 9.597885 
= 923497 873 
I 8.593763 ; $:937360 
9.59 036 , 9.997347 
RENE 9.937335 
75555 50 9.977822 
| 18.9508: | 5 9229 
. 00% 9. 957775 7 
. 9.99773 1 
2 9.997771 
9.997758 
— 742 
9.77732 
9.97 
9.9577 
5. 97693 
9.997530 


— 


907044 
| 9.008278. 
9.095310 
8.910737 
0119 
; 8.13182 


1. ct 1 


9.014399 
N 9 9.15513 
p 9.015824 
5.018031 
818215 


. Co- ſue 


AF AD a AD AJ CAS AD Ad 


AS Ad 


— 


9.997657 | 
9.997953 
9. 997941 
94357 52 

9.9575 14 


Fine 


97275 by 2072 59 
8.754 45 j11-225955 
8. 99 337 11 6548835 
8.2 6 24 11.803375 
8.957 928 | 11.002992 

999188 11.000812 
9.002455 10.999535 
9.001738 10. 998252 
94203307 | 1099699: 
9.094272 10.995728 
9.095 534 10.9465 
9.c95 792 ; 10.923208 
9.508047 | 1.291953 


9.029238 | 10. 29 


9.019516 10.; 783454 
9.011759 , 10. 588210 
9.01 031 | 10.985559 
9, 514258 10. 935732 


| 9.0155C2 10. 10.984198 


9. 515732 16.85 10. 983269 
$.01795g 10.982041 
9.019183 10. 980817 
9. l 10.979527 
98.0 21520 ; 10. 9783 


Co Tang, Tangent 


Degree 84. 


ͤ— U— * —— — — — — 


51 


| 


BY 


| Sine 
9.01 9235 


9. 0216 32 
9.022825 
9.024016 
8.025203 


Gesell 


9.028744 
9 9. -029918, 
10 9.031089 
11 9.032257 
12 ! 9.033421 
LI 

9035741 
9.036856 
9.038048 

5039197 
$.040342 
9.041485 
8.842525 
9.043762 
9.44895 
9.045026 
9.047154 
9049275 
9049400 
9.00519 
9.051635 
9.05 2749 
9.053359 
Cen 


| 


E - fone 


| 


$+997614 


9. 9.997801 
9.997583 
9.597574 
9.997562 
$+997548 


94997534 


9.997 320 


9.997 507 
9.292483 
2.92480 
9.997466 
9+997452 
9-997439 
9.997425 
9.997411 
9.997397 
9.997383 
9.997369 
9.997333 
8834 
9+997327 | 
9.997313 
9.997299 
9997285 
2922271 
9.997256 
9.997242 
9.997228 
9.997214 
9.957299 
Sine | 


Degree. 6. 


Sin 
Tangent ce Co. Tang. | 0053 
| 9.221629 E 0.923850 7554 
9.022834 16.9786 856 
9.024044 [l0. 55595 7057 
9.025251 $10.97 4749; $ 058 
8.026455 10.973525 22825 
$0276 55 þ 19+972345 66 
9.028832 10.971138 9.001 
9030046 | 10.959954 9.06% 
9.031237 [10.988763 9.06 
| 5 032425 | 19.967575 e. 
9233609 | 10- 10.965391 [5 9.06. 
9.534791 16.9552 2 5-5 
9.034969 10. 9840314 7 | 5.061 
9-037 144 | 19962355 | 08 
9.035316 | 19. 561604 9.07" 
9.039435 | 19.950505 55 
9.040551 | 10-959349 0 
9.041813 | 10-958157 57 
9.042973 | 19.957027 07 
9. _—_— 10.955870 257 
9.045234 | 10.954716 557 
9.046434 16.953586 307 
9.047582 10.952418 9.00 
9.5 45855 10 951273 385.07 
9-049 — 10.950131 3 700 
$-05tocs | 10. 10.953992 | 35.0! 
9.052144 | 1.47855 38(5.0 
9.553272 19:946723 [3 0 
9.054408 19.943582 0 
9.033535 10. 944463 0 
9.056640} 10. 10.943340 Ci 
Co. Tang. Tag. 


Degree 83. 


1 * 


— —— 


2 rere 


Degree 6. 


Sine 
[5.053859 | 9:5 
„054956 


055071 


9.057172 


y. 053271 


19.05 9367 
g 


9.061551 
9.0625 38 
$063723 


[9.664505 


6.065895 


} 6.066 962 
| 9.068035 
(9059197 
as 
9071242 
9.07 2305 


9.073365 
74435 


6976532] 
19-0775 


5582855 


9.083832 

08834 
9095894 
Co fue 


9.597185 
9.997170 
$-937156 
9.997141 
9.992122 
9.997112 
2 Jog 
9.99705 ; 
9.99706 
9.997053 
9.997039 
9.99704 
9.997009 
9.996994 
9-995979 
9.995954 
7.996919 
94295934 
9.995919 
9 2 85 
9.988839 
5.998874 
2 555959 
9.99584 
9.996829 
9.596812 
9.998797 
9.975 


9.995756 
9:999751 


Sine 


| 


Tangent 


9. 
9.059938 
94071027 
9. 272113 
$-073197 
9.074278 
9.275356 
9.076432 
73555 
9.973575 


9.979644 
3 080710 


Co-T ang. 
— 
10.942219 


10.941100 


10.9 4 
108876 
10.937760 
10, 935652 
10.935 547 
10.934444 
10.933343 
10.932248 
10.931153 
10. yo 
10527665 
— 
10.9258 2853 
10,925722 
10.924644 
10.92 3568 
10.922495 
10.221424 
10.9203 56 
10.919290 
10.918227 
10.917167 


10. 91609 


10.91 5033 


10. 914000 
10.912950 


10.91 
10. * 


—— — — —lů— 


—— FE 


Degree $3. 


2 


— - 1 


Lg. 4 4A ow 4 ol ce. * 


Degtee 7. 


9 


8 


— 


2 RD 


20 


S'ne 


2 885894 
9.86924 
9.037947 


9.08 9990 
9.091 059 o88 
9.09202 1 
9.093037 
9.094047 


9.097065 
9.099966 
9.09506 5 
9. 100062 


*g.102048 
9.103037 
{| 9.104025 | 
9.05010 


9.106973 
NE 951 
927 | 
— 
9.40087 4 


Ly 1156 588 


9.088970. 


9.095056 
9.096 62 62 


9.101056 


Co ſort 


— __—__ 
— 


9-9567 51 
9.99673 5 
9. 996729 
9.996701 
9.996688 
9-956573 
9.995657 
9.996641 
9995625 
9.9966 10 
9.998594 
9.995578 
9.998562 
9.996546 
9.996530 
8 24 


9.111842 


| 9.996498 
9.996492 
9.956465 
34995449 


$105 992 | 9+995433 


| $:996417 
9.596400 
9. 8828 
4 9. 9563 
94996351 
| 9.99533 
F* 599310 


9.113774 | 9.99630 
F 9.9 


285 
; 9+996269 


Co foe "Sine 


Tangent 
9.089144 
9.099187 
E 9.091223 
9.092266 
9. 093302 
| 9.094335 
5.995367 
9050395 
9.09742 
9.9845 
9.099463 
g9.100487 
9.101504 
9.102519 
9.103532 
| 9:104542 
9.105530 
9.106556 
107 
2 
9.109559 
9.1 10556 
9.111351 
9.112543 
9.113533 


9.115507 
9.116491 
9.117472 
9.118452 


(9.219429 
Co-Tang 


9.114521 | 


10.907734 
10.905898 
19.903864 
10.9 4633 
1 
10.902578 
10. 915 54 
10. 19.990532 
10.599513 
10.355456 
10. 37481 
10.896458 
10.895458 
18.951745 
10 $5344] 
10.352441| 
10.891440 
10. 890441 
10.889441 
10.858449 
10.887457 
10.885467 
10.885478 


10.884493 
10.883509 
10.882528 
10.881548 
10.389571 


Tangent 


Degree 82. 


| — 


Co. 


Degree 7: 
* —— 
| Co ſene 2 Co-Tang. , _ 
| 9:996269 | | 9.119427 | 20880577 [30d | 
| 9.996252 9.120404 10.879595 129 | 
| 9.117612 5.996235 n 2 | 
9.718567 | 9.996218 8.12234 10.877832 27 | 
J 9.219519 5. 996202. 123317 10.876683 | 26 | 
(5122465 | £:955155  $-124283 |15.875716 2 | 
1 6.121417. 9 8168 9.125248 18.874751 2} if 
1 9122362 9978152 125211 10.873789 23 
) 9.12339S | $-926134 | | 9.127172 1 22 
4 6.123243 | $-956117 | | 9.12$t30} 10.871870 21 | 
2 Wh 5125187 | 5555100 | | $:129957 | 10.870g13 | 29 | 
3 9.126125 9. 998983 | 9.130041 10.885853 19 | 
„eros S $4505 | 513094 | 10.85gocg | 18 | 
N 5.127993 5. 95039 8.131914 10.85$055 | 17 | 
8 9.128925 F. 5632 5.132893 10.867107 | 16} 
282 12.133812 19.888181 [15 q 
* 9.130781 5. 9898.134784 19.855215 | 14 1 
+ 9.13176 1.9- 995990 | 9.135725 | 10.354274 [13 | 
11 8 5.132539 | 9-995553 | . 136666 10.85 33.34 | 12 l 
00 513355: | 9-555546 | | 5-1 37505 | 19:362395 [11 1 
{| [5.134470 | 9:995923 | | 9-138542 | 10.851458 | 10]. | 
41 (2.135357 f % | , 9:135475 | 10.860524 : 
4 | 5.135303 | 9-955854 | | 5+142409 | 10.35g9591 | B i 
57 6.137216 | 9.995876 | 9.141340 10.358660] 7 1 
4 „1331279995859 9.142269 10.837231 6 'L 
(5139937 | 9225847 | $-143196 | 10.85580g] [ 
7 8 (5-139944 | 9595825 | | 9.144121 | 10.855875 | 4 f 
„ 5.140830 | 9.995805 9.145044 | 10.834956 3 
— 9141754 | 8.95788 2145835 o. 834035] 2 ö 
+ 2142655 | 9-995770 | $+149995 10.853113 
2-143 555 | $:995753 | | 9:1 47893 | 10852197] of 
* 8! Co-frne | Sine Ce. Tang. ] Tangent] MF | 
Degree 82. 


Degree 8. 


8 9 lol = | 


OO 


— 


|_ Sine | Co. ſice 


9.143555 8.95723 


9.144453 
9.145349 
—— 
9.1471 

9.148026 


OL IO . 7—3jã12— 


9.148915 
9.149801 
9. 150686 
9.151569 
9.152451 
— 
15 
— 55082 
9.153857 


9.135839 


9.157700 
9.159436 
9.160301 


9.595733 
9.995717 
9.252667 
5.995681 
9-995664 
9.995646 
59956 10 
9.995591 
2995573 
9.995535 
9.993337 
9-99551y 
9+995501 


9.995464 
$+995446 
| 9.595427 
5.995409 


9.161164, 9.992399 


9.1625 2 
0 162885 
9.163743 
9.164500 
8.463434 
9.166307 
9.167158 
9. 168008 
9.168356 
9.169702 
Co ſine 


| 94995372 
8.895373 
9.595334 
5.993316 
9:995297 
9.995278 
| 9.995250 
9.995241 
9.995222 
9: 9952- 
ine 


9.993584 


| 


[ 


Tangent Co-Tang. 
9.147803 | 10.852197 
9.149718 | 10.85 1282 
9.149532 | 10.850363 
9-159544 10.849436 
9.151454 | 10,9485 46 
9.152363 | 10.347637 
9.133269 10.546731 
9.1541741.843823 
9.155077 10.344923 
9.155978 | 10.844022 
9.156877 | 10.843123 
9.157773 10.842225 
9.158671 | 10.841325 
9.159565 | 10.845435 
9-160457 10.839543 
9.161347 
9.162235 
9.1631: 

9-164 

9.164852 
9.155773 
9.166654 
9.167532 
9.168409 
9.16928 
9.170157 
9. 171029 
9.171899 
9.172767 
9.173634 
9.174459 


10.835108 
10.834225 
10.833346 
10.832339 
10.831391 
o. 8 30716 
10.829843 
10.828971 
10.823101 
10.827233 
10.826366 
10.8235 501 


10.838533 1 


10.837764 4 
10.836877 | 4 


10.8339%½ | 4 


| 


Co-T ang.) Tangent 


ST MOlYEOqcI ul AR OC OY IHE 


aw p}oWm Www py Ut wwowwULooorooop, powo|]; 


——— — 


— 


Degree 81. 


2 


8 0 


182 


SSS rr 


Ireen OL 


Degree 8. 


— 


Sine Co. ine I Tangent Co- Tang. 
222 25 174355 18252513 
9.170546 | 9.995184 | | 9.175362| 10.824638 |25 
9.171389 5.993165 | 9.176224 | 10.823776 | 28 
p | 9:172230 | 9995145 | | 9.177084 | 10.322916 27 
| 9173070 9+995127 | | 9.177942 10.822557 | 26 
k | 9173993 | 9:995103 | | 9.178759 | 10.821201 | 25 
| 9174744 | 5.995089 9-179555 10.820345 | 24 
9.175575 | 9+995070 | | 9.180508 | 10.819492 | 23 
y | 9.1764 11 | 9.955061 | 9.181350 10.818930 22 
b | 9.177242 | $.995032 | | 9.182211 | 10.817789] 21 
9.178972 | 9.995912 9.193060 | 10. 10.816940 20 
g — 9.994993 | | 9.153907 ee I 
14925. 9.984574 | | 9.184752] 10.815248 | 1 
551 | 9+994955 | | 9.195597 | 10.81 4403 | 17 
5.18 92527 9.993933 [9.186439 10.813361 | 16 
9.482195 2.984816 9.187280 10. 81222013 
9.183016 8.884856 9.1881 2010. 8 1880 14 
9.183834 9.9487 | 9.188957 | 10.811042 | 13 
9.184651 | 9.994857 | | 9.189794 | 10.810206 | 12 
5 | 9.185465 | 5.99483 9.190629 10.309371 | 11 
9.185280 9.994813 9.191452 10.8035 38 101 
6.187192 9.54754] | 9.192294 10.857706 F 
9.187 903 | 9.994779 | | 9.193124 10.803876 8 
9.198712 | 9.994759 9193963 10.306047 | 7 
9.89519 | 9994739 | | $.19478a | 10805220] 5 
9190325 | 9:994719 | | 9.195506 | 10.8043594] 5 
9.191130 9-994599 9.196440| 10.803565 | 4 
7 | 9.191933 5.994680 9.19733 10. 807 3 
9.192734 9.974560 | | 9.198574 10.801 926 2 
9193534 | 9+994640 | \ 9.198894 | 10.801106 1 
9.194332 2994000 þ 9.199712 10. 8028 ol 
Co-fine | Sine CoTang.| Tangent | M 
Degree 81. 3 


17— — 
- 


——— ———.. — —L— — — —¼ - 


r 2 - 


Degree 9. 


—ä — — 


o | 0.194332 


9.195129 
9.125925 

9.196718 . 
| 9.197571 
9.19330? 
9.199991 


9.199970 | 


: 5.200556 
9.251451 | 
9.292234 | 


9.253017 
| 9.293797 
9-204577 | 
9.205354. 


| Co ſiut 


2. 


8.59829 
9.994500 
5.994580 
9.994560 
| | 9$+994540 
9-994519 
9.994499, 


4.4 991759 
5. 95138 
8. 9. 4118 


5.994363 


9.994377 
5.594357 
97.794336 


9.25613 .9. 994315 


9. 9.2059 


9.207579 8.894274 
9.997254 


9.208432 


9.202992 
9.210760 
9.211526 
9.212291 
9.213935 
9.213818 
9.214579 
9.215338 
9.216097 | 
9.21 


"Co ſme 


9.299222 
| 94994212 | 


9.994295 


9497423} 
9.9941 91 
94994171 
9.994159 


$-99g108 


* 954044 


9.216834 9.994022 
9.212898 | 9.994003 


Sme 


80 


9.594479 


9.994 129 


— 


| 


1 


} 


[ 


5 Tangent Sent 


9.290523 
9.221345 
9.2021 59 
9. 202971 


9.253782 10.796219 


9.254592 10.795475 
9.295400 | 10. 794690 
9.205207 10.753703 
9.227013 10.792780 
9.257817 10.792183 
9.208619 10.791781 
9.209420 10. 790580 
9.212220 10.789780 
9.211019 10.788982 
9.211315! 10,788155 


9. 221261 | 10.787389 
9.213405 [10.786395 
9.214198 [10.785802 
9.214989 [10.785011 
9.215780 | 10. 78 4220 
9. 9.218588 | 1c, ©, 793433 
9.217356 | 10.73 244 
9.213142 | 10.731358 
9.213526 | 10.781074 
9.21 9710 | 10,780250 
9.220491 | 10,779503 
9.221272 | 10.7787 
9.222032 


10.777919 
9.222830 


10.757%41 


10.777170 
9.223609 
Co Tanę. 


Co-Tang. | 
9.199712 10, 10.800 897. 
10. 79 74704 
10.799955 


10. 79% 


10. 765353 | 
Tangent | 31 


neee © 


4 + 4> 4> 


WWW WwwWww <4 + > i £i- 
— — x 


** 


Bause 80. 


SR j AR WW An in e. 


AJ ABS A AI 3 £ > Þ + 4 | + + 4» 4 


al... 2 = 


2 1 


Degree 9 


$-993939 | | 9:225929 | 10.774071 | 27 
9.220518 9.992915 9.226704 | 10.773300 26 
[9221357 | 9.953897 | j 9.227471 | 10772529 25 
9222115 | 9.593955 6.223240| 10. 77176021 
[9.222361 | 9.993854 9-22 3007 10.7, 23 
9.223505 9 9.22974 10.77 25 22 
9221345 9.993811 5.230539 10.769451 21 
9223022 9.993785 92310302 1 288228 20 
8225873 9553758 7572755 | 10, 767935 19 
9.225573 9.993745 9.232825 10. 767174 18 
9.227311 9.993725 9.233683 19.756414 17 
22808 9. 537035. 2 14375 10.785635 15 
9.22378 81.215103 10.764892 15 
[9.229518 9.993650 9.235859, to. ng 14 
[9230262 — 5.236514 10.75 3385813 
9.230585 9.993616 9.237358 10.762532 12 
5.231715 9.993594 ] 9.238 120 10. 761880 11 
9212444 9.993572: 9.238972 10.261128 10 
(9.233172 9953339 9.238522 16.750378 ö 
22138550 9:993523| | 9.240371 10. 759529 
9.234525 9.993506] | 9.241118} 10.758882| 7 
9235349 9:993484] | 9.241865| 10.758135| 6 
[9236273 | 9:9934521 | 9.242510! 10.757355| + 
| $:236795 | 9:953440 9-243354 , 10.756646 4 
[19-237515 | 9.993438] | 9.244097 | 10.755 903 | 3; 
5 219 35 | 9933950[8244839/ 10.755161 | 2. 
[9-23 952 | 94993374] | 9:2455794 10.754421 1 
9239570 9.993351 22 2252 10.233681 © 
E Jae Sine = Co Tang Tangent. 1 


Cone 


9:994293 
9.993582 


. >) 
g 9993959] 


Tangent nt 
9-223697 


9.224382 
9.225156 


Co. Tang. 


Io, 10.77 539} | 30. 
10,7; 275518. 29 
10.774851 28 


Degree 80. 


Degree 10. 


© cow 3 


8 


Sine 
8.238520 
9.210386 
9.241101 
9.241814 
9.24252 
26327 
8.243947 
9.214656 
25 215363 
9. 24600 
82225 
9.217478 
9.248181 
9.248533 
9.219583 
9230232 


9.250980 
9.251677 
9.252373 
9.253057 
Eb 
9.254433 
9.255144 
9.255334 
9.256523 


— 


9. 9.257 : 
9.2585 52 | 
9.25926 
9.239951 


cent 


9:993127 


9.59301 1 
9.593059 | 
5.973036 

9853013 
$+ 292390 
9.992967 
9992744 
9.992921 
9. 9.892898 
9.992375 
9.992852 
9.992829 
9.992805 
9.257211 EZ: 992783 


9.9927 35 | 
| 9+992513 | 


9. 992590 
9.260633 9. 9+992665 


Co. fone 
9+993351 
9.593329 

593307 

993284 
9.993262 
9:993240 
9.993117 
9.993195 
9.993172 
9.993149 


9.993104 


9.582759 


i 


l 


! 9.255138 18. 


Tae Iles 


9.255847 
822622 
9.267261 10.732739 
9-257 957 1.22235 
Co Tang Tangent | 


Tangent ce 
9. 9-246310 = 


9. 2247057 
9217794 
9.248530 
9.249254 
22922818. 
9.250730 
9.251481 
9.252191 
9.252920 
9-253649 
9.251374 
9.2552 0 
9. 255824 | 
9.256547 
9.257259 
9.257890 
9.259710 
9.259425 
9.260145 
8.260863 
9. 9.261578 
9.252292 
9.253005 
5.253717 


Co- Lung. 


iO, $752943 
I 0.752206 
10.751470 
10.750738 
18. 750002 


10. 749270 


10. 242 585/5 
10. 7270 ; 


10. 7445004 


10.743453 
19.742731 [4 
10.742010 


10.749174 


10. 737708\7 
10.735995|3 


10.735572|3 
10. 734552 J 
10.734133 
10.7335 


Degree 79. 


10.753681 f 
5 
7 
5 
5 
5 


10. 746539 6 


10.243523 
10.7436 4 


to. 2446 
R 
10.741250|, 
18.740571 
10. 74985404 


10.738422 2 


10. 73628333 


Degree 10. 


| doe 


— 


7251314 
9251991 
9.252573 


253351 


9.254227 


2572550 
526537 

9.265051 
9.255723 
$267395 
0.253055 
9.263734 
9.259102 
$27006 9 


9270725 


9.271400 
272083 
9.2727 26 
273388 
$274949 
6274703 
$275 367 | 
$.276025 | 


9.276681 | 9.992093 


27232 9.92969 


9277991 
92785 3 
19-27 3297 


7279918 , 94991971 


$2305 25 
Co- 


9. 9.592585 


9.932543 * 


9.992519 
9.592595 | 
9.992572 
9. 9.392549 | | 
9.992523 
* 752 501 
9.992473 


_Co- ſine [ 


9.972454 
292422 


| 


9.992405 
9.992382 
9.292382 
9.572335 
9.992311 
9.97227 
9.992253 
9.972239 
94392214 
9.922190 
9.992166 
9.992 142 
9.992 119 | 


9.992245 
9.992925 
9.991995 


2.991942 


Tangent. 
9:257 957 
9.268571 
9.259375 
9.270779 
9.271479 
9.271470 
9. 272178 
9.272876 
9.273571 
9.97426 
9-274964 
9.275653 
9.276351 


Sine 


9.277043 
9.272734 
9.27812 


9.279801 


E 280498 
9.28117 


9.7 281 31853 

6.232542 
9.283223 
9.283507 
9.284589 
9.283258 
9.295946 
9.295624 
9.287301 
9.282977 
; 9200552 


2 Tang. 


Co-Tang. 
19:737033 
10.731329 
10.730525 
1.729923 
10.729221 
1.728521 


10. 10.727822 
10.727124 
10.728427 
19.725731 
19.725036 
10.724342 
19.723549 
10.722957 
10.722267 
10.72! 567 
10 720887 
10.7201 99 
10.719512 
10.7 18825 
10.718142 
10.717458 
19.716775 
10.716093 
10.715412 
1.714232 
10.714053 
10.713376 
10.712590 
10.71 202 


10. 1071134 


Tangent. 


— 


Degree 79. 


Slo » ww ln ow 7; 


— — 


— 


| 


| Degree 11. 

2 | Sine | 70 ſo: E T ang. | 
U 7.280557 | 9.99197. 28855 32 10.7 [13 33, 
| | 9.25122g 1922 . 9:283325, 10.710554 
25.281897 | 5. 7185 7119. 28995 to. 10 
35.292541]. 51671 (5.295571 (0.703323 | 
© 7253190 . 51843 9. 2,1 342 10.705843. 
— 5.283835 9.851823] L. 62913110. 727537 } 
6 2 +4489 | $+4991799 | 4 272682 19. 70% 118 
24 2312 9.991774 (5.273350 10.7550 
8 9.293766 5.91749 2551 | 10705581] 
5 |. 9.235495 | 9.991724 8 27478 | 12.703315 
eee eee 

. = So ww Lo. . — YO OY 

1115.23 633 8.596711 + $-256513 19 72339 
12. 5-285325 5. 91545 © 9.255577 1.7 
13 JG 2886 5.1824 9.2% l0· 226! 
14 289 5.9 139% 9.283001 10.701995 
132. 20233 2E 9515744 9.278 252 l. 01330 
15 9. 2-8 50 9.591379 279322 10.7 9378 

17 9.291524 | 0.391524 5. 299989 10. 0 02 
15 9.272137 | 949321493 9.300539 18.5% 392, 
| I; 5.292708 9. 991473 5.301295 10.59 105 
2 22332 1143191 10.558) 49, 
21 | $.2 34029 | 9.951422 9. 302507 | 10. 10.5573. 

22 | 9. 254658 9.991397] . 303251 10.595739 
23 | 9.29525 | 9.991272] 833914 1.778 
2} - 2235913 5.1346 9.301567 1 0.595422 
25 2885397 E 9-Gg1 321 9.325218. 10.654792 
25 | 9.297154 | 5.591295 96395557 þ . un 
27 | 9.297739 9.991% 353115718 
23 | 5.293412; 9.991241 9. 0148 19.7% 37 
25 | 9.299934 « .9512ʃ8 - 307315! 10.5y2134] 

= $:299555 1 $:99145 9.35846 18.2 
Co ſine | dine C0 Tang Tangent | 

| Des Qree 73. 


* — 
— ——— — — — — — ooo — — — 


Degree 11. 
Sine Co ſine | Tangent CoTane. — 
| 9.30927 6 9.951167 g. 309109 19.690891 | 29 
| 5.300855 9.591141 5395754 10.599245 23 
| 301514 9.991115) 9.310355 | 10.63gf01 27 
. 5.302132 9.931099} | 94311042 10.289.868 25! 
| 0.302749 | 9.391054 | 9.311583 10.688315 25] 
1393264 | F. aloe] 9.312327 | 10.275573 24 
353384 5.971038 9312327 87872 2 
| 4393979 9.991012] | 9.312955 10.287932 23 | 
2523 | 9-552535| 313508 | 10.655392 , 22 
| 9. 395207 9. 990950} | 9.314247 | 10.555753 ; 21 
6.35812 9.950534] | 9.314335 | 10.685115 129 
7 5.305430 9.999.889.3152 10.684477 19 
3 3 g 5.590382 9.316159 10.683841 | 15 
l 9.307559 , 9.999355 | 9.315795 10.633205- 17 | 
5 358259 9.590829 f. 312130 | 10.682570 16 
5 308867 g. 990903] | 9.315254 10.681935. 2 
5 9.209474 9.990% 9.318897 10.58 1303 14 
„esse 9.952750} | 9:31 5330 [-10.680570 13 
52 5.3105 83 5.999724} | 9.31 9951 10.630039 12 
5! 9311285 c. 990897] | 5.320592 10.679408 11 
ene 9.950571) [9.321222 | 10.674773 19 
93 „12495 9.590545 9.321831 $10.575$149 2 
35 9.313997 9.999615] |9.3:2475 |19.677521} 8 
55 221655 9.990501 | | 9.323105 10.5768 9% 3 7 
342% 9.592565 5.323733 10.56 6 
ez 9:950535 . 245 . ? 
315495 9.990312 | 9.324953 | 10.7500 4 
3e 9.599455 | | 9.325697 10.574393 3 
1 9.316689 9.990458 | 9.325231 | 10.673759 2 
193] 9.317284 9. 990431 9.326863 10.573147 x | 
228317879 5.490404 | | 9.327475 10.572525 — 
Co fone | Sine Co. Tang. Tangent. i N 


Degree 78. | 


Degree 12. 


Sine 

9.317879 
9.318473 
9.319065 
9.319658 
9.322250 
nn 
9.321439 
9.322019 
9.322507 
9.323194 
9:3237%6 
g+324366 
9+324950 
9+325534% 
9.325117 
8328899 
9.327281 
9.327862 
9.223441 
9.325920 
9.329599 
9.330176 
9.330753 
9.331325 
9.331903 
9.332 

9.333031 
9.333524 
9334195 
9.334756 
9.335337 


—— — 
„* 


| | Co-ſont | 


Co fine | Tangent Co-T ang, | 
3550708 (1 9:327 175 |19:972525} 
5.770377 ö 9.329095 = 

| 9.990351 | 9329715 19.671285 | 
9.950324 || 9-329334 10.570855 
9.950297 8.329755 10.570037! , 
9-999270 || 9:3295702 10563430] WW | — 
9.950242 9.331187 10.568813 1 
9.95021 5331803105587 16h 
9.995183 } | 9.332415 10.667552 18 
9.999161 | 9332033 10.656555 
92595134 9:333645 | 12:555354} [9:3 
9.990107 9334255 10.5551 11 W173 
3-990275 | | 9.334071 10.586512 219-3 
9.999052 || 9.335492 10.65 4518 j 9.3 
9.990025 | 9.336073 10.563907 9+3 
9939997 3.3822 15327 25 
9.939970 || 9 $3731 1 .es 19-3 
9.989942 9.337519 10.862 WW'\* 
9.989915 9.338327 10˙851373 168 
9.989887 0.339133 10.650857 1 
228885 | 9-335735 \19:560261 | WWI= 
9.959532 9.340341 1788556 * 
9.98580 9.340948 | 18.559852 2 by: 
9.989777 5.341352 1025300 5. 
9.939749 || $3471 55 10.557847 $o 
5.989721 || 9:342757 7 7 
9.989593 14335 | 10.556632] 16h 
9,93 5655 5.343953 | 10655042 * 
9.935857 9.244558 10.55 742 Jo 
5.89509 9.345157 10.6483 16 
9.999551 (| 9:345755 | 1905400 2 
Sine Co Tan! Tangent. ( 


— — ꝓw—q—— 


Degree 77. 


— 


— 25 12. 


338. 
5.335995 9 
55.336475 
1.337073 
9.337610 
; 9.333175 9. 
5338742 9. 
9.335305 
5.339% 0 
15340434 
N 7. 9.349925 


; 9.342119 . 08 
9.342579 1 9.98 


9.313225 
1 


9.344355 | 


715 41912 
15.345455 
30 | 
5919.345529 
1 
5.37687 
nl 9.345240 
615. 348792 
8349313 


59.345893 


0 2 
b 351540 
8 352883 


Co foie 


9. 93927 1 
5 585⁵42 
' 9.939014 
9.588785 
9.933956 
9.788 227 
9.538358 

9.58385 3 


9.388811 
987782 
88754 

8.533724 


' Sine 


E go 


= 9.78. 
935013 


— —— 


| AE 


22 
8 3x2353 
9.345949 
45 347545 
5.348141 


3 


13 35325 
7.345522 
9. 350514 
9. 351105 
9. 251897 
9.352257 
9.352375 


— 354544 
9.355227 
5 355912 
9.355390 
9355982 
9.357555 
9.353149 
9.358731 
4 005 
7s 3599 53 
— 59224 
9.351053 
9.251532 
9.252210 
4 352737 
9.222 
Co. Tang. 


9.353455 
9.354033 


| 


to. 554245 
10 653547 
10.0953051 


10.552455 2 
10 651859 25 


l0.651255! 
10, 550571 
18. 550979, 


- i 
— 


10. 649435. | 


10.548894 
0. 19.513753 
10, 10.547713 
10.547124 
10. 545535! 


10. 513947 


10. £45350 

19.544773 
to. 544187 
10.843502 
10.543018 
10. 10.642424 TY 
t0.541851 
10.541259 
10.540887 
10. 549107 
10.539525 


19.633917 | 
10.538369 
10.537795 
10.637 213 
1.538525 


T-ngenc. 


25 
15 


18 
ap 
16. 
15 
14 
13 
12 

11 

19 


8 


13 
2 
4 
Z 
2 


1 
© 
M 


| - 
' 


Degree 77. 


— 


3 


8 


De gree 13. 


\ 


9.352635 


S ne 
3 


9.353151 
$+353725 
9.354271 
9.354135 
9.355358 
935501 
9.358.113 
9.335984 
9: 357524 
9.355064 
9.35 603 
9.359141 
9.355575 
9.359215 
9.350752 
9.36128 
9.361922 

362336 
5.352889 


9.383422 


9.353951 


9.354483 
9.355015 
9-355545 
9.35607 5 
9.39660, 
9-367 132 
943679 59* 
9.3531 35 
Co· ſt te q 


Co ſine 
9-593 2 
9.9335 y5 
9.989566 
9.953536 
9.933607 
ted Ja 
9.588 548 
9.988519 
5.588489 


9.986330 
9.583401 
9.588371 
9.988341 
9.588312 
9.988212 


| 9.958103 
9.98 4073 
9.98 $043 
9.933013 
| 9.9597 993 
9-937 953 
9.587522 
9.987892 
2.937352 
9.87882 


Sine 


9.9 8460 


—— — 


Tangent 
9.16335 
935451 5 
5.365090 
| 9.355654 
(94356 237 
9.360810 
9.367 382 
9.357953 
9.368524 
9-35 5994 
9.359553 
9.370232 
9.379759 
9371367 
9.371533 
5.37219 
9•373054 
9.373629 
5.374153 
9.3247 55 
$+375319 
9.375881 
9.375442 
9+37700Z 
9.377562 
9.373122 
9.378681 
9.379239 
7.37977 
9.380353 


Co Tang 


| Co. Tung. 
10.655 6 
10.635069 
10.533485 
10.634510 
10.334335 
19.533753 
10.5331 
10.632318 
0.532047 
10.631475 
10. 5 3098 
10.S3oz; 

t 0,5 29; 63 
10.6 29201 
10.22 833 
10.548057 
10.527501 
10.825535 
10.546371 
10.525807 
| 10.525244 
| 10524631 
10.524119 
6 10.523558 
10.522997 
10.022937 
10.521878 
10.521319 
i 10.520751 
10.520203 
; 10.61 $545 


d 


; Tangent. 


| 


— — 


—_ = 


Degree 56. 


<T> —_— Wo — ——— * Hm 
wo wag; Ow e 
* . * . * * * * 


* * 


P 


no vo ov ww www ow ww 
* = * — * 
| HR 


OF EE - 


>= * 


322922932 


AK 


- . 
LAS AD At: AD 


iP? 


— — 


— — 


r reren 1 


** 


Degree 13. 


- — 


5.372373 
| 9.372554 
p 9373414 
| 9.273933 
| 9.374452 
$437 4970 
| $37 5497 


: 9.275515 
9.377035 

9.377 5.45 
9.378863 
þ 5378577 
| 9.379033 
N [9379501 


l 5.38 0113 
53805245 


8.351134 
53453 
9.3821 52 
82631 


9.383168 | 9.58595 
P 


8383575 
| C Co-fone | 


| Sine Co fine | 


. 1 

„308155 K. 9.73 
5011 9.97891 
9.369276 8. 58771 
5369751 | 9587740 
9.370235 5. 7710 
ö 5.372898 | x 
9.371330 5. 25519. 
„371852 9. 87813 


9.587455 


yo «937689 | 


9.337533 | 
9957557 
7 932 525 
9.98 74 1495; 


|” 


9.78743 
9.937403 
9-557 372 
9.997341 
9. $37310 
$+99727 9 
9.987248 
9.987217 
9.93 7185 
9.987135 
9: 937124 
3.957032 
9. 937 951 
9.587030 
9.986998 
9.986957 


$+3592354 
9.3%09109 
9. 181 105 
9.382021 
9382575 
9.353129 
9.383692 
94351234 
9.384756 
N 87332 
9. 385438 
9.38 5987 
9.387536 
9.38808 
9.388531 
17 


9.35972 


9.25027 © 
9. 390315 3 
* * 

91807 


4 39235 
9.39 2785 
©, 39353 » 1 
9.39204 
9.302514 
9.355154 


S ne t | 


- —— -— ——_—— — 


— — — — 


Tangent. Co-T.,ng. | 
19.5! 9 5319536! 30 


10.619 619” 

10.613544 
10.517930 
10.517125 
10.5153 7 1 


10.613 


10.515765 23 


10 21 212 


2 


10 513582 15 
10.513013 143 
10.512454 


10.511916 


10.511359 


10 610822 
10.519275 
10. 2811. 
10.509 


10.805635 


— —— 


10.85 8055 
10.5733 
10. So- I 
10.505 1280 
10. 505927 
10.505385 
o. 5048415 
10.504306 
10.503767 
10.803229 


Tangent · 


30 
25 
23 
9 
25 
25 
21 


22 
2 
20 


17 
15 


ali - 


mt. 


—_— 


ö 


m o. 0 


- — 


— 


| 


WT ˙ %% 4 ate 


| 


— 


Degree 14. 


p—— RK 


— — — 


2 woes 


O 


Sine 


2.333575 

9.384181 
- 334537 
9.335152 
9.3855 97 
9.385201 
9.38570 
5. . 
9.327709 
9.333210 
9.338711 

9.389211 
5.385711 


9.390ö 


9.350703 
9391 206 
$+391703 
9.392199 


9.392695 | 


9.393190 
9.393555 
9.394179 


| 


94394673 | 


9.395166 
9.395554 


150 
9.355541 


9.397131 


9.3975 


9.398111 


9.398500 | 
Co fone © 


—— 


9.886427 
58553 
9.585200 
9.8633 

4 985299 

9. 238268 


Tangent 


9. 9.395771 


9.397309 
9.397546 
9.399383 
9.358915 
9.359435 
9.3590 
9.400521 
9.401058 
9.401591 
9:4 402124 


Sine 


9.102555 

9.403187 
8 2710 
9.404249 
94404775 
94495305 
9.495535 
9+406354 
9.406892 
9.48249 
9.497945 
9.408471 

9.408995 
9.499521 
$-410045 
9.410569 
9.411092 
9.411615 


9.412137 


IL” 41255) 
|) Co Tang 


F 


19.5025g4 | 


l 0.502154 


19.507517 


10.501081 | 
10. 10.500543 ö 


10. $2 991 13 
10.599476 
10.593942 
10. 93409 
10.557878 


— — 


19.597 344] 
10.595813 


10.356252 
10.59575ʃ 
1.585222 


10.591693 
104594164 

10.593636 
to. 592608 
10.592581 
10.552055 
10.591529 
10.591001 
10.570479 
10. 10.585 954 
10.582431 
10.588908 
10. 58838 

10.387863 
10. 537342 
Tangent 


Degree 75. 


Degree 14. 


_ 


Sine _ e | Tangent c. 
W--2-3500 | 9:985542 || 9:412555 [12:557342 | 30 
| 4.399237 | 9+ 9559929 } | 94413179 [0.586321 29 
$.39957 5 | $+9555875 | | $:413593 10. 585301 23 
ess 5. 9355343 | | 412% 19.383781 25 
1 9.114735 10.335282 26, 
e | $:585728 || 9:45257 | 10-535712 25 
2 HR 5-404 522 | 94535745 | | 9415775 10.284225 24 
' 4.402095 | $-985712 | | 9.415293 | 10.583707 23 
128 5.402489 | 9.535573 || 5810 |10,583150 22 
"2 5.492972 | 9535545 || 9-427325 10.382574 21 
" WR 5493455 | 9:935513 [| 9417212 |10.582157 20 
+: i 5-4-3533 9.935580 418357 10.581642 19 
„een 8527/48823 19.581127 18 
Gs 6.404991 | 9.935513 || 9+419397 | 10.580513 | 17 
ky $495332 9.935490 || 9:41 9991 | 10.580099 | 15 
— 5405552] . [| 2422405 | 10.539535 | 15 
15 6.405341 | 9.98 5414 | \ 9.420927 | 10,57$072 14 
536 9.405320 9.985380 9-421449 10.578859 13 
28 %%% 9535347 9421951 | 10.576048 12 
**" 5407775} 5585354] | $:422453 | 10.577537 | 11 
ess $-935250 | | 9:422573 | 10.577025 | 10 
20 6405737 | 5:55 5247 9.423434 | 10.575515| 5 
* 5. 109207 9.985213 9423993 10,576007| B 
2470 403632 9.585189 9-42450}J | 19.575457} 7 
05207419157 | 9-535 145 1 19-425011 1.57478 6 
2D 9.410632 | 9.935112 9.425518 10.574480| 5 
2 6.411106 | 9+535979 9426027 10.573973 4 
2 $411 579 | 9535945] | $:425534 | 10.573465| 3 
(9.412052 | y-935011 | | 9-427041 10.7299 2 
412524 | 9:984977 | | $+427 547 | 10.572453| 1 
($412995 | 9:534943 | | 5429252 | 19:571947 | © 

Co ne | Sine E Tang Tangenr. | ir 
Degree 75. SLES 


ly 


Degree 15. 


M Sine Co „ene | Tangent Co-T ang. 
> | 3:a12956| eee | [9.423452 | 19:571947 
1 | 97413467 | 9984510 | | 9.423557 | $9+571442} 
2 | 9.413938 | 5.584876 | 9.429057 10.5736 
3 | 9.412408 | 9:584842 | | 9429556 | 19:570434) 
4 | 9.414878 9.984808 | 9.439970 10. 55990 
5.412347 9:984774 | P42 [-e 
6 [9.415815 9.584740 9.431975 10.568925 
4 9.584706 | [8.431377 18323 

9.41685 9984672 |9+432079 19.567521 
9 | 9.417217 | $:93 637 | [9-432559 | 19+557420 
19 | 9.417584 | 9:584603 | [9.433939 | 10:559522 
11 | g.at8149 | 5584569 | [9-433530 | 1 0-556 419 
12 | 9.418615 | 9984535 | |9-434980 10, 555520 
13 | 9.415079 4.43479 | 12:505421 
14 | 9.419544 | 9-534456 | [9-435072 19.56.4922 
15 | 9:420907 | 9.984431 | [9:435575 | 12:529323 
6 | 9400990 9.984397 | [9435073 | 19+593527 
17 | 9.420933 $-984363 9.436570 | 10.56 333. 
18 2.421855 9.584328 | [9-437067 | 19-592533 
19 | 9.421856 5.5849 | [9-437563 | 19-592437 
20 | 9.422317 | 9:9$4259 | [943805 9 [10:28 
21 | 9.422778 9.994224 | | 94433554 10.5514 
22 9.423238 9.583189 9.439048 10.560952 
23 | 9.423697 | 8564135435543 10.350457 
24 | 9.424146 5.584120 9.440036 10.359754 
25 | 9.424615 | Se e 
25 | 9.425072 | 9.934050 | | 9441022 10.338975 
22 42523 9.584015 [9.441514 10.358455 
28 9.4255 7 | 883990 9. 4.42506 16.55799 
29 | $.426443 | 9:99396 | (9442197 10.557503 
30 | 9.426855 2e EAT 

Co fne | Sine (Co-T ange. Tangent 


Degree 74- 


_ Y 
——- 


* | 
Degree 15. | 
al | Sine Co. Lange nt Go-Tang. | 
+ 9.416955 ers 914288 10.537011 30 
42} 9427354 * 33875} | 9:313479-| 75.358521 29 
> | 5-427809| 5.983845 9443958 | t0.556031 | 20 
3* i 5423254 | 5.59335 | 9444458 | 10.555542| 25 
>" ($$ 5423717] 5.583770. 9444917 10. 555053 | 26 
„ee | 10.5545 | 2 
*5 (WW 5435523 9 $3599 | [9.435923 10.554077 [21 
© WF #430075 | 5.583555 9445411 | 19.552589 23 
©. Wh 5+30507 | 5.533525 9: 445999 | 1% 353102 22 
20 439973 [52993593 | [9.447 40.352618 | 27 
20 2429.983556 24820 10.532129 20 
18 431979 9.883523 $-448256 | 19.551644 | 7g 
2328.834870 [5.448 41.3511 8918 
21 0.432778 5.887777 $+449325 } 10. 30574 17 
243205 9:953416| | 5.445 70! 10.55018r | ;5 
(24 9433674 | 5.983380 £34224, 12:549706 | 5 
WW 5-4 341 22 9.933345 9-450777 10.349223 74 
455% | 9-583309 [| 5.451255 19.543740 | 12 
3 WW 5435015 | 5.58327 94517431 19.543257 | 12 
53 WW /5435452 | 5. 3239 [1 9:452225| 10.4477751 x7 
2 435913 | 9.983202 94452705} 10.347295 w] 
1 43650 9.233155 [9.453187 10.546813 94 
„675 9.583130 9.433668 19.546332 8 
5437212! 5.583554 2452145; 1.343832 7 
sss 9.933058 5.454629 10.643372 6 
s 83022 2455107 5.823 5 
77 5435572 2585 9455556 | 10.54.4414 | ©; | 
„74.6250 || 5.454054. 19 543535 | 3 
7 #439456 [9.98 2914 9+456542 | 10.54 3459 2 | 
76%, | 5.582878 9-457019 | 10. 342990 1 
21 230338 9:932842 9.457425 1.822503 oi 
11 | Side 1E Tang | Tangent. A 
= „ ' 
Degree 74. . | 


F 2 


1 


| 


Degree 16. 


— 


© 00 alupawheald| — 


1 N 
— — 


40338 
9.449778 
9.441218 
9.441658 
. 9.442096 


* 14 
9443416 
9. 423200 
9.444284, 
9444720 
9.445155 
9.445550 
9.446025 
9:-446459] 9 
9.446893 
Eu 


9+447759 


9.448191 
9.448623 9 
9.442054 
2449483 
9. 499, 
9.450343 
9.450775| 9 
9-451203 
9-451632 
9.452060 
9.452488 
9.452915 
9.453342 $ 


Cen. 


BL 


9:442535|9 


"Co Co fire. 


9.982842 
9. 9.982805 
9.98 2755 
9.982733 
9.982695 
2.932560 
9.582623 
2 982587 
E 9823 50 
9.932514 
9.582477 
9.982441 
3582404 
9.982357 
9.982330 
4 9.932294 
9.932257 
9.982220 
9.982183 
9.982146 
9. 982109 
9.982072 
9.98203 
758 19 
981951 
9.981923 
9.981885 
9.931845 
9.981812 
9.981774 
8.581732 


Sive 


Tangent C Co. Tang. | 


9.457456 | 10.542 542503 9 
9457973 10, 542027 9. 
9453449 | 19-541551 9 
9.458%½5 10.541003 ita 
9.459400 | 19.549500 9. 
9.458875 19.540125 : 
9.452349 | 10.339531 [9-4 
9.490829. 19.5391 77 | W194 
9.461297 | 19.535703| Wi 5-4 
9.41770 | 19.535230 9.4 
9-452242 | 19.537 753 | Wi 54 
9.162714 10.537285 9.45 
9.463186 10.536814 9. 4* 
9.463658 15 5363421 
9.464129 fl 10.535871 9.45 
9.454.599 (2.1541 : 
5.165059 19.534931 64 
9.455539 10534416045 
9.46600 | 19533992 WW 5:46 
9.456476 | 10.53 3523 WW 545 
9-466945 | 10.533258 
9.457413 \ 10532597 Wi #45: 
9.467380 | 19.532120 % 5:46: 
9.468347 | 10.531653 9.46: 
9.468814 | 10.53115s v.45: 
9.469280 10,530720 % 5-45: 
96469746 | 19-53 -254 5-454 
9.470211 | 10.5297 p46: 
9. 47057610. 52932 (1: 
9.471141 0.52853 5.1465 
9.471605 | lo. 52839 9165 
N Co. Tag Tangent co. 


Degree 73. 


* 
$ " 


| Degree 16. 

7 Sine | Co fine 2 Co. Tang. 5 
ar 9453342 9:981737 | | $-471605 | 10:528395 30 
7 9.453768 9.981699 9-472058 | 10, Fe 
1 9434194 2.931662 | | 9.472532 | 10.327468 2 
5 19454519 9.581621. 7275 10.527005 2 
0 9455044 | 9-931 587 | | 9.473457 10. 325543 25 
5 9455459 | 9:531549 [| 9:473919 | 19.525081 | 25 
1 6.435992 | 9.931512 | | 9.47438 | 10.525 25519 24 
7| 0 9455316 | $:931474 | | 9:474842 | 10.525158 | 23 
3 9476739 | 9951436 | | 9.475303 | 10.523695 122 
0 9.457162 4 — 9.475763 10.524237 21 
5 | 5457554 2384487 9128223 | 10.523777 20 
55 9.45005 9.981323 9.476633 10523307 18 
4 4153427 | 5-581 285 | [9.477142 10. 322858 | 18 
12 7453848 9.931217 | 9.477501 10.522399 17 
71 9.459253 | 9+ 981239 9.473059 19522395 16 
01 #459554 | 9:53 1171 | { 9478517 | 10, 10.521483 15 
zl 9.460108 9.991133 9, 9.473975 10. 52102 14 
10527809. 7432 [10. 32056 13 
92s 5.981057 | | 9.475959 | 19,520111 | 12 
23 9451364 | 9-921019 | | 9.430345 | 10.51 9555 | 11 
55 2461782 9.780980 9-490 o1 | 10.519193 10 
57 WR #452159 | 9.582542 | | 9:487257 10.3873 5 
29 9.462516 9. 98994 9.431712 10.318489 4 
33 9.463032 | 9.930365 || 9.432167 | 10. 5173833] 7 
553343 5530827 || 9.482521 [10.317379 6 
20 9.453854 9.980785 9.483073 10.315923 5 
” 6.454279 9:990750 9.483528 10.576471 7 
89 9.464594 5.30% 12 9.483982 10.516018 8 
2 19455109 | 9.982672 9.434434 10.313565 2 
5 9.465522 H 580835 9.484887 [to. 515113161 
228 8.85222 19.314551 „ 
nc Co-ſme Sine | Co-Tang. Tangent. Ty 

Degree 73. 


* 


| 
| 


5 — ad. 
— 


Degree 17. 


Wo 8 —_ | 


10 


Sine 
9.455 05935 


| 5.464348 


9.465751 
9.467173 
$467 585 
$+467 996 
9.453407 
9.368817 
$+465227 
9.465637 
$.450446 
9.470155 
9.471853 
9.471071 
9.471678 
9.472055 
9.372493 
9.472858 
9.473304 
9.473710 
9.474115 
9.474519 
9.474923 
9.473327 
4 47573? 

9.475535 


2 


— — 


9.589519 
9.980480 
9.990441 
9.930403 
9.580364 
2 950325 
580285 
0 
Sas 
9. SDS, 
5.580 130 
9. 980091 
9.580052 
9.980012 
5.979573 
5.575834 
7.979894 
9.979855 
9.975916 
[9.979776 
94979737 
6979097 
" $27 9859 
9.975618 
9.979578 
9497 9539 
* 979493 
7+ 97 9459 
94979419 
Siue 


Co ſiut | 


—— 
— 


Tangent 


8.283135 


8.185791 
9.486 242 
5.485893 
5.487143 
2432593 
9. 9.48304; 
5.483493 
5.435941 
9.435350 
1 
5.490286 
5.490733 
9.451180 
9.491627 
$.452073 
7.492519 


5493410 
55 453854 


9.492954 


| 


Co. Co. Lang. 


10. 5 13305 


10.512857: 


19.512200 


10.511574 


10.511507 
10.511055 
10.340510 


10.510162; 


0.07714 
10.509257 
10.508820 


10. 5083734 


10.5. 292 
10 307481 


10. 50%35 | 


10.505590 
10.505145 
18.505701 


9494703 | | 104505257 
9.495185 | 1050451313 
9.495630 10.534370 
. 473 1809920 
9+455515 | 1c, 593485 
$-455957 | 10.303043 
9.497 59 10. 502601 


9.497840 | 10.58 2160 
9.493282 10. 501718 
. 0.501273 


—— — 


Co Tung | Ta Tangent, 


Degree 72. 


— 


Degree 17. 


1 


| Sine | Co fine” 


(9-479142 | 9:97 9419 


— 


Tangent Co Tang. 


— — — — — — — 


9.498722 10.1278 30 
25] 


ww YR YON: YE "WY WW www ww — WW YY WY = RATE 3 
- . » a 


5.478542 
9.17392 


9.479342 


6479741 


$4 2140 . 


3485333 
43957935 


6.451731 
52 2 
9452525 
5.432921 
7483316 
6.433711 
4.494106 


! 9.97 9389 
8.978370 

9+97 3320 
9.575250 
2 


' 9-97 9182 


5.579140 
9.491334 


9. 7 y09y 
9-27 9959 


| 2215 


5.978980 
55785739 
9.778393 
9.9788 58 
2975317 
9.78777 
9.778736 
5.978695 
9978655 


9.270574 
9.978533 
9.778493 
9.79152 


1 


* 
— — 


5.7 8 ο 
9.975329 


9. 978247 


Sine 


92978615 | 


9.978293 . 


9.477153 
9.455602 
9.509343 


9.301359 


9.502231 
5. 304572 
SPEC 
9.503545 
9.303932 
9.504418 
9.504854 
8385239 
9.595724 
9.506145 
9.595593 
9.507029 
9.507459 
9.507992 
9.58326 
9.598755 
5.505131 
29 
5.5104 
9.510480 

9.510516 
9.511345 
8.5128 
| Co-T ang. 


9. 307% 


10. 500837 
10.499978 
10.379319 


28 
27 
25 


10.458541 | 
10.398293 
10. 0 d S | 
10.197328 
10.488321 
10.495454 
10. 49601 8 
10.495382 
10.495145 
10.494711 
10.494216 
10.403871 
10. 45340% | 
10.472773 
10.492540 | 
10.491107 
10. 191674 
10.491 24ʃ 
10.490899 


10. 18951 c, 
10.489084 


10.388554 


10.488225 


Tangent. i 


I as i330 


9 a 


— 


Degree 18. 


O cow ala Þ w x 10 


19 


| 


Sine - 
9.48 3932 
9.490371 
9.490759 
9.491147 
9+431 534 
9.491922 
9.492308 
9.492595 
9.4930³⁰ 
9.493366 
9.493551 
9.494236 
949420 
9.49500 


| 9.49538 


9.495771 
9.456154 
9+456537 
9.496919 
9.497301 
9.497682 


9.498341 
9.49882 
9.499204 
422883 
9.499963 
9.500342 
9.500725 


9.501099 


9.201 476 


Co- ſiat 

2928205 
9.973165 
9.973124 
9.978053 
5.778042 
9+ 978200 
9-977 956 
94977918 
9.77877 
9.77835 
22777894 
9.9777 52 
9.977711 

9.977669 
7.9778 
9.272585 
9.977544 
9.977503 
98. 
5.577419 
99717371 
9.577333 
877231 
9.977251 
' $+97720y 
9.977167 
9.977125 
9. 97783 
' 9.977041 

9.975999 

94976956 


| Co ſine Sine 


9.498053 | 


Tangene 
2. 2 
9.512205 
9.512533 
9.313054 

{ 945134593 
92352 
9.514349 

9.514777 

9-31 52 4 
915531 

9.545057 

59.516484 

9.515910 
9.517335 
9.517781 
9.318185 
9.513510 
9+519934 
9.5 9458 
9.519882 
2 22 
9.32978 
9.521131 
9521573 
9321995 


Co-Tang, 


—— i 


10.487265 
10. 186938 


10.43 565 
10. 383223 
19.434795 
10.484359 
0.433912 
10.43 3515 
10. 18 3050 


10.382239 
10.481314 


10. 48139 
10.489956 
10.485542 


10.479 
10.479272 


10.473427 
10.478003 


2235112 
9.522838 
9.523259 
9.52367 
9+. 3234109 
3 
| Co-Tang 


19.47 7152 
10.476741 
10.476329 
10. 17590 


10.475480 


10.4877 


10.435079 5 


10.432555 


10. 189118 


10.477833 


Tanzent 


10.488221 2 


3 
2 


5 
5 


10. 178849 2 


LESS 


1 
0 
o 
_ 
: 


CC cm <RIs — 


Degree 71. 


ES 2 
RS 


cy! 


— — 


ns A. ©, wy EF” ond T Cir Ad M$. 


ASE 2 AS ͤAd7 . . Xx. 


* 
— — 


- 
8 


| 9.509605 | 9.976017 


| 


egree 18. 


9.503955 | 9.975193 
9.509326 9.976060 


5.51085 | 9.975973 


9.510434 | 9. 975990 | 


| £91070? | 9-97 539; 


[9.511171 | KC 
[9.511542 | 9.975800 
9.511907 | 9.975757 
8572275 9.975713 
9.512542 9.975570 


co fue ) Sine 


15.332879 lo. 


Co. Tang. T 


9. $32552 | 10467147 


— — — —ẽ 


9.533266 | 


9.534092 | 10.46: g08 
5.450 10.455406 
9.5349ʃ 8 18.465084 


E 33532 10.4572 


10.464251 


5.525739 
10.463849 


8.536130 
9.536581 
9.535922 


10.467812 
455321 | 


. Co. ſiae oe | Tangent. , Co-Tang. 
Go 591479 9. 9.977955 9.524520 | 10.47 5030 
9.501354 ' 9.976914 !| 9.523939 |10.475060 
1 9.502231 | 9.976372 i} 9.525359 [10.474641 
5.502507 8. 576830 9.525773 | 10.474222 
5.502981 9.976787 9.525197 | 10.473803 
25533 9.526243 9.526613 | 10-47 3385 
9.503735 $:975702 | ! 9.527033 16.472957 
4.504010 Y+975662 | | $+527451 | 10.472549 
5.504485 9.976517 9.327858 [10.472132 
9.5047 30 5. 9765745. 52828310. 471713 
9.505234 8.78532 | 9:52370: 19.421293 
9.505608 9.529118 10.470881 
9.505981 | 9. 976446 [1 9 529335 19.470453 
9.506337 9.975404 | 9.529950 10.470049 
| $-506727 ., 5 ds | 39-459534, 
| 9-597099} 9-9753153 {| 9.530791 | 19.459219 
9507471 | 9.975275 {| 9.531155 | 10 453304 1 
9.507843 9.976232 ; (| 9. 531613 | 0.45838 13 
Eder 9. 256143 9.53202 10.457975 
4 508585 | 9975145 | | $.532136 | 19.457551 


o mM 1343 + 


: 


R eNnN ©59 


—_ c— 


* 


Degree 71. 


F5 


ũi 


Degree 19. 


2 


ov cow 1 


— 
0 


Sme 
2.842 
9-51300g 
9.513375 
5.513741 
9.514107 
9.514472 

9.514837 
2 
9.516566 
9.515930 
28294 
9.515557 
9.517020 
9.517382 
9.218765 
945 $18 10 


9.518 

24 
9.519190 
9·519551 
9.519911 
9.520271 
9.520631 


$-521707 
9.522055 
9.522423 
9.522781 
9.523138 
2223497 


2 Co fine 


9.975670 
9. 9.975626 
9.975583 
9.975339 
5.975496 
9.97 5452 


9975408 
9.97 5364 
9.97352 
9.975277 
9.97523 
9.975185 
9.97 5145 
9-975101 
9.97037 


9.52 9 
49.521349 


9.974569 
9.974925 
9974880 
' 3+974536 


8.82422 


9. 97 
8.574703 
9.974559 
9.974514 
$:974570 
9.574525 
8.974480 
9.974436 
9.9 4351 
$+974349 
Sine 


Co. ſine | 


9-97 5013 


E 


ne 


E 


Tangent Co. I. Lk. 


9.536972 
9.537382 
238282 
9.5386 10 

853822. 
9.539429 
9.539837 
9•340245 
9.540653 
9.5 341851 
9.3 41458 
94541575 
9.542281 
9.542528 


933094 
9.543499 
9.543905 
9.544310 
9.544713 
2548189 
9.545524 
9.545927 

9.546331 
4 $46735 
9.547139 


9.547540 
9.547943 
9.548345 
9.548747 
9.549149 


Co. Tang 


10. 10.4575 ] 
10.45 2518! p 
[0.452208 | ; 
10.461798 
10.461359 | 
I 0.45059 zl 
10.460571 
IO, 452163 
10.439755 
10. 459347 
10455935, 
10.4595 32 
10.453123 
10.457719 
19.457312 
0.455905 
10.4501 
10.456095 
10. 435590 
10.455285 
10.434881 
[0.454476 
10.454972 
10.453659 
10.453265 
10.482882 


10. 452459 
10.452057 
10.451655 
19.451253 
10.450551 


Tangent 


Degree 70. 


* 


Degree 19. 


| Sine Co. ie 


9.523495 | 94974345 
| 7528851 | $+974392 
[3.624208 5774257 
524554 5974212 
2.524920 | 5.974167 
$-525275 | $4273) 22 
9.623630 | 5.97407 
9525934 | 574032 
9.525339 | 9:97 3997 
(9525593 $+973942 
1.527045 | 9:97 3997 
9.527400 9. 2 974352 
9.727733 9 973807 
7528103 897 973761 
6.523459 9.973716 
5.523819 9. 273521 


5.529161 5. 973625 
8275873 5 573580 
25884 $+973535 
5530273 9.973459 
335 $55 | $+97 3443 


53091 5 9.97335 
9.531265 9.973352 

9. 531613 9.97 3307 
| 94973261 
9.973215 
9.973159 
9.973123 
9.57 3078 
4 +97 3032 
3+ 97 3995 


Sine 


54 
— — AY 


4 >. »% 3s A. . Sow... 5 ©. . Frcs. 


[4.532651 
9.533099 
3533357 
5553704 
234252 


To- de 


o 


1 | 


þ 


— 


Tangent, 


9.541142 


8.349550 
9.550352 
; 9.550752 
| 9351122 
93513552 
83351532 
8.552331 
9+ 552750 
, 2:553149 
9.553548 
9. 553949 


9.5 54344 


9.5 5474 


2.522132 
9.359 535 
8.555532 
9.536329 
9.356725 
84 32 
9.557817 
8337912 
9.558305 
855870 
9. 2228898. 
| 9.559491 
| 9-55 9535 
F. 350279 
9.560573 
9.56 1056 


Co Lais. 


| 


10.450450 
19.450904 
10. 449848 
10.449048 
10. 448843 
10.448448 
10. 418048 
10.437645 
0.447250 
19.445821 


10.445432 


10.4450 34 
I 0.4456 56 1 


19.445259 
10.44485 I 


10.444446 
0.44406 
I 0.44357 I 


104443257 ö 


8.44287 51 
10.442493 
10.442083 
10. 44159 
10.4412 
10.440503 
10,44050g 
10.430115 
10.439721 
19.338327 


18.435234 | 


Tangent | 


| Degree 70. 


Degree 20. 


M Sine Co. ſine 
01 9-534052 9.972986 
I 9-534399 9-972940 
2 | 9.534746 | 5.972594 
39.535091 | 9:972845 
A | 9:535437 | 9-972501 
_5 ! 9-535792 9.972755 
7 9.536129 9.972709 
8.236878 9.972563 
4 9.536818 9.972617 
9 | 9 537163 5.572570 
30 | 9-5375C7 | 9972524 
11 ' 9.537851 9.972477 
33 9.7243. 
9.538 $27 9+9723 - 
4 9.538880 9.972338 
13 | 9. 9.539222 9.87225 I 
16 8.339566 9972245 
17 9.53990 | 9 972158 
18 | 9.540249 | 94972151 
19 9.540590 | 9.97210; 
1200 9:549931 | 9-97 2059 
21 | 9.541272 | 94972011 
22 | 9.341612 9.97 1964 
23 | 9:541953 | 9-971 917 
24 | 9.542292 94971370 
25 | 9:542532 | 9.971823 
25 | 9-542971 | 94971775 
9.543310 9.971729 
9. 543549 9.971682 | 


9.543587 +71 
9.544325 | $-971593 


| Co-ſme | 


#7 7" 


Tangent Co. Tang. 
9. 9.561066 Io, 10.43E933 


— cc — ö 


| 9.561459 [10.438541 


9.561 851 g 
9.0224 | 


9.3525 6 


19.438143 
10. 137756 
10.437364 


9. 563028 1.45697 


9. 5817 10.436580 
9.5638 1111.435189 


[ 


9.554 10.4397 93 


5.564592 
8.554983 
| 9.565373 


9.435407 
10 435017 
10.434527 


| 9.465763 10.434237 | 


9. 566153 
| 9.566542 | 
8.885932 
9.765 320 
| 9.567709 | 
| 9. 558097 
9.56 8486 
| 9- 569873 
9.569281 
9.569648 
| 9.562035 
| 9.560402 
9.560809 | 1 


' 9.571195 
9.571531 
9.571567 
9.572352 
E 57273 


| | Co: Tang. 


10.433547 
10.433457 
10.433088 
10. 432679 
10.432291 
10. 131502 
10.431514 
10.431128 
10.430739 
10.430351 
10.4296) 
10.429578 
19.429191 
10.428805 
10.429419 
10.428033 
10.427843 


8110. 4279 
Tangent 


Degree 69. 


—— — 


— — 
1 


2332311 
S S | 


© © © D 


"FF wy 


2 © © » 


po 


p| 9: 


D. Bree. 20. 


Degree 69. 


1 Sine Co la | Tingen: Co Tang, | 
4 9529 8.571280 945727 35 733 10:427252/ 20, | 
9.544563 ' 9.971540 | 9-573123| 10.;25$77 ; 23 | | 
| 9.545000 | 9.9714521 | 9.573507 10-4254 2 78 
3 | 9-545335 ; 8971446 | 9:573392 | 19.425103 127 | | 
19.545574 9.971358 95474275 | 10.425724 | 25 
js 9546011 | 9.971351 | 9-574669 | 10.425349} 25 
$ 9.545337 9.1303 5.750410. 42495521 
7 | 9$-545583 | 5.971256 9.573427 10. 121573 | 23 
8 JON 9.971203 | 9.575810 [10.42;18g |22 | 
99.547354 $+971161 | | 9.576193 [10.423997 | 21 
1 9.547689 52222 , $+570575 10.423424 | 29 
i | 9:548024 | 9.971065 | | 9.576558 | 10.423041 | 15 
p 5.548358 9.971018 9.577341 |10.422659 | 18 
a | 9.5485 93 7. 97% 5.755 7723 10.422277 | 17 
u | 9.549025 | 9.970923 ! | 9.579104, [10.421896 | 15 
5 | 9:549350 9970874 9.573485 | 10.421514 [15 
9.545693 | 9:979525 | | 9.578357 16.421733 | 1.4 
7 Amped 9.970779 9.579213 | 10,.420752 | 13 
9.550359 9-9797N | | 94579529 | 10,420371 | 12 
59.550892 9979533 | | 9.590009 | 10.419991 | 11 
þ | 9:551024} 9.7834 9. 580385 10.419511 | 10 
9.551355} 9:979586 | —— 10.419231] 9 
! 9551587 9.979538 | | 9.531149 | 10.418851] 8 
15.552018 9.97019 | | 9-58: 528 [10 418472] 7 
«| 9:552349 | 9+970142. 4 «£31997 [10.4180 2 6 
| 9.552580 94970393 $+5$2255 [10.417713} 5 
9.553910 9.9045 | | 9532555 | 10.417335 | 4 
7 | 9553340 | 9+9702þ7 | | 94533043 10.416956 3 
9.553670 | 9.970249 | | 9.533422 | 10.416575 | 2 
9.55 10 | 9.970220 | | 9.533500 10.4162-0| r 
b|9:554329 | 9970152 | | 9.584177 [19.415923} 0 
Co-/ine | Sine Co. T. ang. Tangent | M 


| 


Degree. 21. 


N Sine [ Co fine 2 Co Tang. 4 
> } $:554329 8782272 19.4 65 
1.554558 9.970105 || 9.534555 10.413713 $5 
25.354987 | 9.970055 | | 9.534932 [10.415563| 53 
3 | $-555315| 9970006 | 9.595308 1.44% | 57 
49.555643 9.959957 | | $+535085 [ 10.414314 | 55 
$ | 25459711 9969909} { 9:5. 22621 19-4993 | 5 
6 | 9$:555299; . 59855 + 9:595439 [10.413368 
7 9.335625 9.959811 5.58581 [0.413155 2 
9.556953 9.959762 | N79 $10.41 2320 | 52 

9 8.557279 9:969715 9.587 56610. 41243431 
10 8.57805 9.969555 $-537941 | 19-412959 | 59 
ir | 9.557532 9. 989516 5.588316 10.411534 45 
12 5.55825, 9.965 9.558391 [0.411399 | 43 
13 | $:558533 f 9.959518 | | 9-539955 | 19.4! 0534, | 4; 
14 | 9:559y09| 9.959559 | 9.589140 | 12.410550 | 46 
15 9.359234 2 8419 9.5353: 4 19.410185 | 45 
16 8.559538 \ 9.969370 9.595188 10.4812 44 
17 | 9 559883 | 9.369321 | 5590361 10.401384 
18 | $-560207] 9.969272 | | $+559935 10. 4090355 42 
19 | $:560531] 9.559223 \ | 9591305 4 19.493692 | 41 
29 | 9:550355} 9.959173 1 | 9:591631 19.489 | 49 
21 | 9-561178| g.969124 { | 9:592054 | 19497945! 35 
22 2 9.965075 | | 945924265 | 19-497574 38 
2218.561821 9.955025 | | 9.592793 | 10 497201 | 37 
- 9552146 | 9.958976 9.593170 10. 105825 36 
25 | 9:552453| 9.963925 | | $:553542 | 12429357 35 
25 | 9562750 | 9.958877 | 559391414985 | 34 
27 | 9:553112] 9.965927 | | 9.594285 | 1.405715 33 
28 | 9:553433 [9.553777 | | 9-594556 10.405344 32 
29 9:563754| 9.953728| | 9.595027 | 19.425073 | 31 
[35 | 2558275 |p.938678 | | 9:395297 1 12.5515 / 
| Conſine | Sine Co. TIaug Tang. 

Degree 68. 


Degree 21. 


y 


9.554975 
7554355 
9.564716 
9.585035 

9.555358 
7755575 


555314 


9.569172 
9.369788 
9.569504 
9.570120 
9579435 
9.5707 51 
9.571055 
wh 571 380 
9.571895 
| 9.572209 
9.372322 
9.572636 
9.572949 
9.573253 
9573575 


Sine 1 
. 


$:355975 | 


— 2 — | 


Co- fine 


9. 2.358578 
9. «953523 
9.953579 
9.953525 
9.953473 
9. 953423 
95587553 
7.58323 
9.563273 
9.953223 
9.963173 
9.963128 
9.958078 
9.953027 
4 967977 
9.957927 
9. 957376 | 
9. 957926 | 
9.957775 
97723 
9.87574 
9.957623 
9.967573 
9.997522 
9.957471 | 
9.967420. 
9. 9.957370 | 
9.957319 
9.967265 
> 967217 
9. 967165 


| 


"| 9.502029 | 


+ $+505046 


Sine 


Tangent. 
9+595397 
9.595763 
9.596 138 
9.595503 
9.595878 
94597247 


9.597615 | 
q 9597 935 
9:593354 
9.593722 
9.2021 


7. 599459 


9.599927 
9.6001 4 


| 9.599523 
19.801298 
19.501662 


9.600562 10. 399438 


| Co-T ang. ( 
10, 0.404602 
10. 494232 2 


10.493382 12 
| Io, 423492 . 


10.453122 
19.102233 
10.402384 


f 180.4029151 


10.75. 0.45 
10. 30127 
10,40292g 
10.405541 
19.450173 
10. 35985 26 


19.399971 


10.359 337 
10.397971 


9.502395 
9.602751 
9.503127 
9. 8.507855 
E 60335 
9. — 
9.504388 
9.554953 
9.505317 
9. 604651 


- +> — — 


9.605409 


Co-Tang.) Tangeat. 


18. 397505 

10.397239 
10.398873 
10. 395 307 
10.395142 
10.355777 
10.395412 


IO, 10.395047 
10. 35d 
| 19439431 

10.393534 
10. 0.393592 


10 19 393704 


30 
22 


2 a eie K ow ow | 0 


Degree 68. 


| 


Degree 22. 


In w 1 1 


OO 


— 


| 


| 9 223227 
78236 | 9.9 


Sine 
I. 9.573575 
9.573333 
9, 5742CO 
9.574 12 
9.374824 
9.575135 


9.575142 


9.575753 


9.575058, 
9.576379 


94575559 
9. 575999 
9.577309 
9.577618 


9.57 
9.578545 
9.573953 
9.379167 
9.579469 
94579777 
9. 9.53005 
9.530392 
9.582698 | 
9. 58005 
9.5 581311 I 

9.581618 
- 581927 
9.532229 
9.582534 
9.582840 


| Co fre | 


| Co-five | 
FEA 


9. 95717) 
9.957064 
9.957012 
9.956561 
9.956910 


9.955990 

9. 555928 
9.85225 
9.955324 
9.955772 
9. 92 


9.96 36008 
9.285619 


Sine 


4 


3 
— 


Tangent 


notion — 


[9.505499 10. 10.393590 
9.5 606773, 


9. 607136 
9.607 500 
4 607362 
9.603 225 
9.503 588 
9.603950 
9.599312 [ 
9.509574 
9.50035 
9.519397 
9.610759 
9.611119 
9.611185 
9.51154 1841 


9. 9.512201 
95125614 
9.612521 
9.613281 
| 94513641 
5.51405 
9 614359 
9.61471 
9.515077 
9.813432 
9.515793 
— 615151 
9. 516855 
9.51655 

9. rrp 


— = — 


Co Tang. 


—— — — 


Degree 67. 


Co-Ta 41g. 


8 


10.393723 8 . 
10. 392853 £ eg 
10. 39250 5 7 
19.392137 5 p 7 
163917741 5 + | 
10. 391412 5 9.58. 
3 351093 
9. 3505383 ' 5 585 
| 0 3953265 585 
10.339564 | 5 *y 
q 10. 335603 4% 9.535 
10.339211 40 5 
10. 3888801 4 * 
10.388320 . 285 
to. — 4 8537 
10.38% 587 
10. 37433 37 
2 | 4 587 
10. . 0593 
10.386500 | 3 0.593; 
10.335641 | 3 3 
10.385232 | 3 54 
10.384923 | 3 — 
10.334355 1 
19. 0.334207 39500. 
10.383448 3 — 
10.383491 | 3 Ns — 
1383730 — 
10.3 82775 J 1591 
Tangent 90.5914 


Degree 22. 


| Sine 


AMON an} on 


4.59 8752 
9.534052 
2.534361 
9.534655 
584953 


9.535574 
9.535977 
2535179. 
9.585181 
5536783 
527095 , 
$-58733s 
2.587537 
„582933 
2 
6.53 3533 
9.593855 
25 9175 
9.539433 
9.539735 
9.532033 9 
2599337 
9.590535 
9.59298 1 
Hrs 
$591530 
9.591973 


4 > 4 1 In In wad in 


bt 4 4 4 4 | 4 


LAS AS LADS AB AD AD A 14 14D 


E 


595271 9.955195 


Co ſine 


| _Co-fne \ | 


TT 9 9 955515 


6593144! 9.955553 | 
533449 , 9.955511 


9.955453 
9.95405 
9-955353 


| 9.965301 
9.555248 


9.955143 
9.955092 
9.955037 
9854981 


9.964878 


22 


954772 


95719 
4 954555 | 
g. 954513 
9. 9.954550 
94254527 27 | 
9. 954454 | 
9.954409; 

9:954347 | 
9. 9.964291 


9.954240 
9-3541 7| 
9-911 3 
9951982 


3-9: 951925 


ins 


9817221 


9. 2.517581 
9.517918 
9. 518295 
9.518652 
9.7 — 19005 
E 619354 
9.519720 
9.5 20076 
9.525432 
9.520737 
9.526142 
9.52197 
9.822352 
9.522205 
9.522351 
9.52291 5 
9.523259 
9.523523 
9.52975 
9.521 1¹ 
3 
9.5230 
5.323398 
9.523741 
9.523092 
9.52845 
9.525797 
9.5271 
9.52 7501 


9.527352 | 
165. Tia. 2 


Co. Tang. 
10. 10.382775 
10. 19,382 2113 
10.382051 
10.331705 
10.381343 
10.3302 
10.380535 
10. 332279 
10.379924 
10.37356 3 
10. 10.379213 

10.378850 
10. 78553 


10. 37814 


10.377793 


19.372489 


10.377083 
10. 378731 


10.376377 
10. 378094 


10.375570 ' 


10.375317 
10. 37495 


10.374512 


19.377259 


19.37 39927 


19.373535 

19.373223 

OP: | 
$37 245 
2.372149 


— ———— 


Degree 67. 


GE ow oe | 


D<giee 22. 


0 


— 


5 e 


— — —— — — 


Sino Co 0 fe Tangent c 
e e 2 
8.592173 753805 9.525203 | 18. 
8.592173 8.563519 9.623554 
9.5927 9 9.553855 5.623905 
959357 9.563811 *9.627255 
94593353 9 83757 [2529266 
8. 355559 9,6 70. 25955 
9.593955. 8 95357 9. 530308 
2.594251 | 5+953595 [s. 5300 55 
9.5917 5.563554 || 9.5310: 
9— 947 42 9.953498 $+531358&] be. 
5.593135 81253 | 9.531704 
9. 585532 5.853379 | 953-053 
9. 588527 2 58525 25 || 9.532401 
9.356021 885 3271 |} 9.632750 
9.585313 2 2247 9.533095 
5.587810 's. $53192 |{ 9.533447 
5395593 {9.563103 9533755 
$-$57156 9 $9205 [| 9.634043 
957380} '9:552593 |f 9.534495 
$+397723 $+292545 || $-534538 | 
9.595575 ! 9.9929 ;2 || 5. £35185 | 
9.593353 | 9.582838 2515355 
9.558550 5.952741 11 9.545 
9.558732 9.952725 || 5 5.638226 
$:595244 | 9:902572 11 9.636572 
9. 3599536 | 9 $5217 || 5.535918 
9.595827 | 3.952592 9.537205 
9.500118 | 9.962597 | | 9.5276t1 

9.50009 ; 9.992453| [9.537955 
4 500700 | $.992355 2 9.5 38302 
Co- ne dine Co Ti 2. . 


. 163525 


i 8.35 8725 5 ö 
104357347) 4 


10.367553 
10. 3672 50 
10.356501 
10.365553 
43. 35820 

8.353857 
19. 3853510 


10. 0.365162 4 


10. 354715 
10. 394455 
10. 384621 
40.4751 
10.35 3425 
10.363091 
io. 392735 

10. 38 Pl 
15.332044 
o. 351858 


Tangent nt 


reer 


Degree s. 


Degree 23 


Ce- ine 
9. 9.952359 
$+952345 
9.962288 
9.9522 3 


9.56217 
9.9 952122 


9.552557 
9.952012 
9.951957 
$45 992 

6.951315 


9.951791 


| 
Ul 


9.500990 
9.601232 
9.501570 
9.501860 
9.502149 
9. 5021397 
9.602725 
9.503017 
9.803103 
8503594 
503882 
9.604170 
9.504157 
9.504743 
2805012 
805319 
9.803605 


„ WS ˙— 4d 4A »*” EEE... A 


__—_____ecdwlllbLe JofHnto tad m 


9.951550 
9.951621 
9: 81569 


9.5057 50 
25755 
9807322 9.55112 
9.507507 : : 
9.507392 | 5, 

Th 3175 
2508451 
6.503745 
9.609929 
$-599J13 


AD 4 dS Ad SAS: AD 2-9 


3.951735 |. 


— 


Co- an? Sine 


— — — — 


Tg | 
9. 9.533 302 | 10, 


| 9.638547 
($533 3592 
9.339437 
9.639583 
9.640527 
9.540371 
9.540716 
9.541059 
5.541404 
24 41222 | 
9.542231 
9.542434 
9. 642777 
9.543120 
5.513453 
5.513855 55 
9.544143 
5.547295 
9.544332 
2.545174 


| 9. 9.545315 | 


104351353 
10.351002 
10,34 0552 
10.353313 
2.359973 
1.359529 
19.379284 
10.333979 
19.353395 
10. 2.358238 


19.357509 
10.357366 
10.357223 
10.356585 
2.325332 
10.335194 
19.353585 
10.353510 
19.335158 
10, 2.254926 


9.545357 
9.545193 
9. £45851 
9.547222 


9.547903 
9.843213 
CICEELLE 


'Co-Tng. 


9.547552 | 


| 19.354 434 
19.354112 
lo. 353321 


9.56510 10.333450 


12.353119 
10.332778 
19.332438 
10.332897 
10.351757 


Tangent 


19.351412 


_— 


| =lo — cp AN &Ww 


Degree 66. 


Degree 24. 


EE e pag Lee 


9.510163 5.80561 


9. 610446 | 
2610729 


95611012 


Co-ſine 


$.950730 
9.960674 
| 9.560617 


9. 560508 
9.85 $0445 
9. 560392 


3.611291 | 9: 990335 


7 G11 76 
9.611858 
9.512140 
9.612421 
9.512702 
9.512983 
9.513264 


9. 560222 


8. 820163 


9.950109 
9+ 560052 
ry 
9.95 


9.613545 , 9 227837 


9. 9.514925 
9.614105 
9.614385 

9.514763 
9.614224 
9. 9.515223 
9.515502 


9.95 ,824 
9.759768 
3 

9.779553 


9.959585 


9.9595 4 
9*9:9 132 


9.515781 | $:959125 
9.516059 | 91959357 
9.616335 | | 9:5 959310 
9.616816 9+959253 
9.51689 8.528498 


9.57172 
9.674 


9.7591 
9.959030 


9.517222 2858223 
Co . ne | dine 


|}— 


Tangent 
9.548585 
9.643923 
$-649253 
| 9.645602 
9.649 542 
9+6502 I 
9.550520 
9.550959 
9.651297 
9.551636 


| 9551974 


E 552312 
9.552550 
9.652333 
9.653325 
9.653663 
9.6 $4000 


9.554337 
9.651674 
9.555011 
9.6 655348 


9. 9.555581 
| 5.558020 


9.656356 
9.556692 
222855 
8. 557375 
5. $7 99 
| 9.653934 
9.558 76% 
E 558701 | 


C5 Tang 


| 


Co-Tang, 


19351417 
10.351077 
10. 350737 
10. 3 30308 
10.350058 
2.349719 
10. 349330 


10. 349241 | « 


10. 348703 


10.348363 | 
10, 19. 348025 


10. 3476838 


10.347350 
I 0.347012 2 


10.345674 


19.346337 


10.343999 


19. 345325} 4 


9.341552 


10, 344316 |3 


10.343989| 3 
10.343803 
10. 3433083 


10.342222 


10.347335 | 


(0.342301 
10. 341555 


10.311531 


10. 3412 41255 |3 


Tangent, 


; 


a. 


| 


| 


Degree 65. 
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— 
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” — 


9172727 


| — 


9.622409 


19.622556 
9223222 


© IF 


9.518004 
9.618581 
1.818 58 
19.518834 
9.519110 91 10 
5.519385 
* 519552 
578275 
9.62021 } 
9.620483 
9.529763 


9.521313 
9.621587 
9.621851 
9.622135 


9.522552 


9.223<02 
9.523775 
— 1047 

524319 
9-52: 524591 
9 . 24853 


9.525945, 
Co. ſiue | 


Co- fene 


9.958955 
9.958908 
9.5558 30 
9.955752 
9:9537 34, 
9.958577 
9.557619 
9.959551 | 
9.953593 
5.958145 
9.959387 
9.958329 
9.958271 
0.953212 
9.955154 


| 9.55970 


9. 938095 
9.955033, 
N. 557979 
9.95792 

9. . 
9.957904" 
9.7577. 15 

7.957887 


9.557828 


225729 
9. 75751 


5.525434 9.957452; 
9.625405 9.557353 
5.625677 5. 157334 | 


9. 9597275 
Sine 


Degree 2 24. 


bY 5358704 | 
9.55 5039 
9.53537 ; 


Ta = = 


9.550042 


9. 80276 

9. 2.55 2710 

9.551043 

9.551377 | 
9.551710 

9.652043 | 
9.562375 
9.552703 | 
9.653042 
9.553374 
9.553797 
9.554239 
9.554371 ; 
9.554703 
9.655035 
9.595355 
9.565697 
9.5868 29 
9,655 350 | 
9.555591 

© 567021 | 


9. 557352 | 


9.568012 


9.858343 
9.668672 


10. 337623 


9.657582 | 


Co Tang 


Co Co Tang | 


10. 15.341295 
10.340925 
10.340627 
10. 340292 
10.339755 
32.2 
19.339290 
19.3359 
10.338823 
Io, 33329 
— 32 


19.337291 
19.336958 
10. 33652 
10-330293 
10.335961 
10.335529 
10.335797 
10.334555 
12 
10.334302 


19.333571 
10. 33540 


19.333309 
10. 332725 
10. 332548 
10. 3323185 
10.331937 
10.331657 
1.331327 

Tangent 


19 6080 
2 to * 


La 
\© 1 


| Z'o ——. 2 


— — = 


Degree 65. 


— 


ma 


* 


| Degree 25. 
* Sine , Co ſi 1 Tangent, Co-T arg. 


| _0 9.923945 | 9-957275 | | 9658572 10.331327 | 
19.621219 94957217 9.889502 1.300% 
1.5263 5.557.888.3571 370508 

9.525259 9.75709 9.665551 10.330339 
9.627030 | 9957940 3.569939, 10. 330 
9.627309 925588 28320 10+ 349 35! 
6 | 9.857570 | 9:9,6922 4 | 9:570549 10.2931 
7 | 9.627840 | 9.955862 9.57037 } 10. 37290 
5 5 295674 9.671395 | 19-3:35g4 


o | 9.628373 | 9.956744 j [5-57 1534 | 19-323 355 
| ro | 9.623647 | 9.955634 1 12:57 1953 | 12:322935) 
11 | 9.628916 | 9.955625 9.57 2291 16.327899 
12 | 5.529184 | 9.955565 9.872619 10.327351| 
13 | 9.523453 | 9.955505 { | 9672947 10.3753 
Ig | 9.529721 9.956 9.673274 10.325725 
15 | 5.529983 | 9 955397 5 102 
16 | 9.530257 | 9.956327 573923 10.325079| 
17 | 9.639524 9.955257 \ | 94574259 10.325743 
18 | 9.630792 9.955293 3.574534 | 10.325415] 
19 | 9.531059 9.956148 | | 9.574910 10.325039 
25 | 9.634326 2288 | [9:57-237 dee 

| 9.57 555 4 10. 32435 

19.575890 10.324110 
9.575216 10.323783 


—— — 


— — 


21 | 5.531592 | 9.956029 
22 9.531639 9955999 
23 | $+532125 | 9:9559"'7 
24 | 9.532392 | 9:955849 |, 91573543 [19-325457 
25 | 9.522957 9.925282 | $:57555y | 19:323-E 
25 | 9.632923 9.955739 9.577191 15.322855 
27 | 9.633189 | 9:9556591| 9277529 10. 32280 
28 | 5.633454 | 9.955609 9.577845 10.3221 5 
29 | 9.633719 9:955545 875 10.321325 


3c 9.63358) 294548 9.578496 | 19321593 | 
Co (one | Sine 


Co-T ang Tangent. | 


| Degree 64. 
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Degree 25. 


b Sine Co ſine ue Tangent 
9.533934 9.955438 9.6 /8456 
1[5-534249 9.955428 | 9.576921 
[9534514 9.95535 71 | 9+£7 5145 
33778 9.95307 9.579471 
5.535032] 9.955245 | | 9:279795 
q 9.635306 9. 9.95 5295 9.580120 
655750 9.955125 | [58414 
9.535933 343955925 9.630725 
5 563509 9.755004 7.531092 
6.538359 8• 5294.581415 
8 19.53 $523 23j 9-2 95455} 2 6017 
ö 330885 9.95 348235. 632062 
9.637148 9:954792 5.58238 
5.53711 985704 55 38271 
5.537873 9.480. 63303} 
9-5 37935 254729 9.8.4335 
y- 338197 9. 0.954518 9. 58367 578 
9.533455 9:954457 5.584001 
; 5.6; 872| 9 954395 9.634324 
' 0.639551 N 9.634545 
c 9.539232. 5.954274 | [9.534953 
F 9.53959 3 855673 9.635292 
9.639754} 595412 9.59 3512 
; 9.542024 4| 9-95 1292 | [94535934 
? 5.540284) 9.954929 5.656255 
5 A5 8 9.954955 3.585577 
12 55 Sas 9. 9.75395 E 6898 
. 41084 9.753835 5.587419 
ql 9.541323! 5.53783 | 9:537 540 
5 „19.541583 9.53722. 587851 
0 9.541542 9:25 3559 9.588192} 1 


"| Cor four \ Im 


6 


—— —— 


Ce. Tang. 
10. 10.321 50 504 


329854 


—— 25175 


IO, 3202 25 


o. 315830! 


10.319556 
10. 8.353 
10.31 

10.318584 
10.318260 


16.317937 
10.317813 
10.317290 
10.315967 
4 
10.316321 
10.315759 
10.315876 
10.315324 
10.315032 
10.314719 
10. 314388 
10.314055 
10.313745 
1313323 
10.313102 
10.312781 
19.31 2450 
10.312138 

5.311818 


| Co.Tavgs | Tengent. 


2 
nat 32 1791 29 


g93 ; 22 


| 


| 


25 | 
24 
23 


21 
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Degree 64. 
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Degree 20, 


M 


'© 9.5 9.541842 _ 


Sine 


9. 9.642181 


2 9. 54235 20 


3 
4 
5 


MW 
\S 


EL 


Co-/ine 


9.553550 


5.55328 
773537 


9.642018 9.533475 
9.542898  5+953413 
8.54133 8.252331 


5643353 


9. $436 50 
9.5439c8 | 


9.753270 
9.933228 


9.544165 | 9-953104 
9.544423 | | 9.953042 
9.644630 | 9.952580 
9.644936 5.952917 
9.645193 | 9e952355 
9.645449 | 94952793 


4 


9.645962 


9.546218 
9.646473 
9.646729 
9.545984 
9. 5235 
9.547494 


9-648 920 
9.649274 | 


9.252731 
9.952668 
9.952505 
9.552344 
9952481 
9+952419 


9.95 2356 


9.552254 
9.952231 
9.752158 
2522103 
9.952243 
9.951959 
9.951917 
9. 951854 


9. 2 | 9.951791 


Sine 


_— 


Tangent 


9.588152 


i SC 3,143 
| 587493 


. Tang. 
10. * 281 2191 


3 2 10.3. $453 
3.995023 10.3 1520 


19.310355; 
C. 315 5 


E S8 2753 10, 3122 
9.55 0103 


— 


9—.⁹—⁹3 
5.650942 
9.651083 
9.691351 | 


g. 9-591700| 


9.592019 
9.592335 
9.592655 
9.522975 


9.5 3532931 15: 
9.593012 
9.695930 
5.591275 
9.584555 
59.554883 
9.595201 
95953181 
9.593835 
9.695183 
9.595470 
9.555786 
9.697 103 
9.697420 
9.697738 


5 


2.357577 


ve ZO 553 | 


10.35 85 51 


10. 308750 
IS, 307521 
10. 347532 


IO, 3973 43] 


I9, 19. 307025 | 


10.3 6 5 


19.308 583 


10. 305117 
10.304799 

Is 3044921 
m_ 301154 


10.303213 
10. 3028397 
10. 302530 
10.302285. 2254 


Co- Tang. | Tangent | 


a 305079 


o. 3057 32 
10. [0.305434 | 


Ke 35 3847 | 
1530359! 


* — — — —— — — — 


Degree 36. 


* 


— 


9549527 
8 5.549751 
| WF 3.559934 
5-5 59257 
24 
„25 

„55044 
5651295 
9651648 
5.6518 0 
5 82522 
9.552303 
852659 
9552 0 
9853057 
9.653307 
9653558 
9.653398 
9.55 7059 
„65430 

9.65455 

(6.554303 
9.655057 
9655307 
9055556 
$-555305 
9655053 
556302 
9.655550 
9.556799 
9.555447 
Co- ſine 


—— —— — 


— — —————— —— 
— - — 
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* AS * et r 


2 


Aue gef 


9951/91 
9.951723 
9.551665 
9.951602 , 
9.951539. 
9.951476 | 
$+951412 
9.751349 
9.951285 
9.951222 
9951159 
9.951095 
9.951032 
9.950958 
9.550905 
995084 | 
9-959777. 
9.950714 
9.9505 30 
9.950585 
9 992522 
9.959458, 
9.799394 
9.950330 
5.950266 
9.550202 
9.950138 
9.950074 
9.y . 
"IF; 5 
9.949581 


Degree 26. 


9.704350 


565 | 
P 
9+6977 18 19.2284 30 
9.698052 | 10. 301947 
5.983369 10.301331 | og 
9.699085 10. 301313 
5.055001 
9.699316 10. 3c 
9.559632 


9:5 99947 
9, 70025 


9.7005 
9.709333 19.222107 20 
$+701208 10.258772 
9701522 
9.701837 
9.702152 


— — 


10. 30999 
10.300368 
| 19.299737 


10.258477 
10.2816 
10.2 75784 


* — 


9.702780 10. 297219 
9.703095 10.255903 
$+703409 10.256591 
$+703722 | 10. 256277 
3+704935 | 10.295964 
9 | 19:2955504 "9, 
704053 ' 104295337] 8 
9.794970 + 9. 2550 7 
9.705 | 10,294710, 6 
225583 19.294397 [ 5 
9.705915 10. 29408 
9.799225 10. 293771 
9.708 541 
94709853 
9707166 


Sine Co- Tang. Tangent 


10.293459 
10.293145 
. 7232 


4 


ut 


Degree 63. 


— 


N 


1 


— 


Degree 27. 

M Sine _, Co , E |Tangenc| Co-Targ., Wh $ 
2 5557087, 9-989380] | 9.707155 1.221 2 
| | 1 [9.657295 mg 9.707473 15.252525 1 
| 2 | 9.557542 | 9:949752} | 9.707799 | 30.2 52210 | 5B 9.5- 
3 9.557790 | 9.945537 9.708102 |.1c.251 $57 | ss 
& | 9. 658037 | 9:949523 9.703414 | 10.231 535 | 8 
5 94658254 9.942398 9.798725 | 10. 10.212743 5.55 
69.658531 5.539494 | 9.705037 18. 29062 5 
29.558777 9.94542 | 9.799349 | 19.2055 1 | 58 
d [9.559024 574764 9.7588 19.23 | Wi 5-55 
9 | 9-659271 C5. 9493S. 70957 1 to. 299 5 
228.5593517 8.542238 9.710282 10.289713 255 
11 9.659763 4917 | 9.710593 10.2747 9.26 
12 . sc οο g. 949105 g. 7109 10. 289995 5.55 
| | 13 |$.660255 t 9.945049] | 9.711214 | 10.28 785 9.55 
8 14 | 9.660500 5. 945 9765.71 152510. 288475 5.65 
q 15' | 9.660746 | 8848910741835 10.288 164 9.55 
7 15 | 9.650991 5.948845 712145 10.237354 s 
; 17 | 9.661236 f. 948760] | 9.712455 10.287544 9.65" 
q 28 9.661481 94945715] 9.712756 10.287233 9.55! 
& Ig | 9.661726-|4.943550] | 9.713076 | 10.2%6924 945 
1 20 | 9.661970-|:9.948554] | 9.713285 10.288813 4.55; 
; 21 9.582214 /. 9.543519 CEE 10. 10. 235305 7555 
, 22 | 9.662459 9.548788 9.714005 10.285955 9.53, 
p 23 | 9.662702 9.948358} | $.714314 10.2365 66 | 955, 
* | 24 $-662947 5.948323] | 9.714524 | 10,235} . 
a 25 8618 25, 8.733182 | 3.57 
-26 9.663433 9.948191] | 9.715241 10.284728 5.570 
F1 2 [96663677 9.943126] | 9.715550 | 10.284 +45 $57: 
2 9.86 3920 | 9.948060] | 9.715855 | 10.284140 57. 
. 29 9.664164 9.947995] 5.716165 — 9.571 
, '39 | 9.664409" | 9.947529 [9736477 | 10.232 523 37. 
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Degree 62. 


Sine 
9.554495 
9.554548. 

9.554891 
7555133 
7565375 

5.85817 
78555855 


9.656583 


9.557543 
— a 
9.55 9325 


„„ * 
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4.559225 


5559464 
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| $55 2342 
9.570131 
9.90419 
yo 8 0555 
5.575855 
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5.671372 
4.971529 
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571134 


Degree 27. 
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9+ 9. 947929 
9.947853 

8 247797 

5.747731 

9577555 
| 9:947599 


9 77533 


9.686100 Je 947457) 
555341 | 


9.547401 | 
9.547335 


9.547203 
9.747136 
9. 9 
| 9-9 47994 
2 | 94945937 
9.946571} 
9. 7.550 
9.94573 
$49 45671, 
9. 915504 


9. 9.945537, 
9.776471 

9.94549) 
9+245337 


9.345203 
9.94513 S | 
9, 945959 | 
7 « 245002 
9.342225 
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Tangent 


9716477 
9.715785 
9.717933 
9.717491 
9.717799 
2.71 718917 
9. 5.718325 
9.718533 
9.719940 ' 
9.719243 | 
9-719555 | 
9. 719352 
5 — 
9.729475 
2226 
9.721039 
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9.722315 
94722921 | 


9. 722927 


5.72 3359 


9. 725574 | 19. 


Tag. | Tangent | 


Co Tang. 
EN 
10. 233215 
10. 282957 
10.232598 
10.282299 
10. 19.281933 


10.281675 
10. 231367 
10. 81050 
10. 280752 
10. 10.285443 
10. 10.299138 
10.279331 
10.275524 
10.279217 
10.278911 


10.278503 


10.278299 
10. 277591 


10.277685 
10.277379 
10.277073 
19.275703 
10.278462 


10.275156 


10.27 5351 
15.275345 


10.273240 
10. 274933 
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19. 274325 
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Sine 
9:57 160g 
9.671847 

. K 2004 
| 9.572321 
9.672558 
94672795 


— 


Co ſiat 
9.94535 
9.945868 
9+945300 
9.545733 
9.945668 
9.84558 


9.673032 
9.573258 
94673505 
9.673741 
9.673977 
9.574213 
9.674443 
9.674634 


9.545531 
9.945463 
9.943355 
9.943328 
8.543261 


9.545193 
9.545125 


9.545039 


9.674919 9.944990 


2231254 8.944922 


9.67 5389 | 955885 


9.67523 
9.6758 39 
9.676054 
9.676328 
9.676 50 
9.676796 


9.27030 


9.677264 
9:677497 
9.677731 
9.677564 
9.678197 
9.678430 
9.678663 


Co fine 


9.9447 
9.944718 
9-941 7 
243382 
9.944514 
9.944446 
9.944377 
$.944309 
9544241 
9.944172 
9.944103 
9.944016 
9.943967 
8.843858 
Sine 


ö 


9.725979 
9.725284 
* 
9.726852 
9.727197 
9.727591 
9.727805 
9.728 tog 
9.728412 
9.228715 
9.729020 
9.725323 
9.729626 
9.725929 
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9+ 739535 
5.730838 
9.731141 
94731433 
9.731746 
9.732048 
9.732351" 
9.732533 
9.732955 
8733227 
9.733358 
9.733850 
9.734162 
94734453 


| 9+734754 
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9.725574 , 12-274326 ( 


10.274021 
10.273818 
10. 273412 
10.273109 
19.2728 23 
10. 272459 
10.272195 
10.271891 
19.271557 
19.2712 
10.270050 
10. 27009 
10.270374 
o. 2709 
10.75 9757 
10,76 4454 
10.25 9192 
10.258859 


I 0.253555 


10.255354 


10. 257552 
10.257649 
10.257347 
10.257035 
10.256743 
10.2664 1 
10. 255140 
10. 205838 
10.255537 
19.265 239 
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Sine 
9.5 9.575553 
78895 
9.5791 23 
1 |: 9.57 9359 
5.579592 
25 579321 
| 9.530355 
ii 63-233 
9535319 
9.530753 
3.530232 
| 9.631263 
| 9-531 443 
| 9.531574 
9.53.9549 
95 6921.35 
{| 9.582305 
9.63253, 
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9.533053 
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33773 
9. 533972 
9.53201 
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5.55 — 
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" 9.35343 
* 9585221 
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9. 343330 


9.913751 


5.913592 
9+ 9439 24 
9-943555 
9. 243452 
9.943417 
9.943343 
9+ 3432/9 
9.943210 
9. 243141 
9.943071 
9.943093 
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9.212121 


9. 9.512795 
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9.3425 59 
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3.9 942517 

9.942445 

9.71237 
9. 3423 3 
9.232233 
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9. 342239) 
9.9 12923 
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9:231754 
9.735555 
9.735352 
9.7 3568 
9.735958 
9735259 
9.73570 
9.735370 
9.737171 
9.737471 
967 37771 
$-735071 
9.733371 
9.738571 
9.738971 


9.735570 
9.73970 
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9.740158 
9.7 0767 
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9.741036 
9.751355 
9.741554 
9.741562 
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9.74215 

9.742155 
9.743154 
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10.254934 
10.254533 
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10. 284031 
10.253731 
10. 263430 
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10.252829 
10.252329 


10.252229 


10.251929 
10.251629 
10.251329 
10. 26 1029 
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10. 259439 
10.250130 
10. 239831 
19.259332 
1.259222 
10.253534 
10.253635 
10,258335 
10. 258038 
10.257739 
10. 257441 
10.257142 
10.256841 
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. 4p" +6 0 $:941679 || 94744343] 10.2555 52 
* 645] 10.255355 
7416 9.744545 
e 27 (245513 | 1225535 
: AF” > 9.941468 9+745240| 19:254750 
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EE 
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= | == 9.9410.4 3.747023 10.252977 
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219 — 05 9.7476 16 10.232384 
13 9.628523 ” 40534 9.747912 104252957 | 
1 2699772 9220783 9.748209 (251791 
IS 4 $93 ([ 10.251495 
* 9 125 ode ae 10.251199 
5855 S | 9949551 | 19.745097] 9.252922 
he 9 740480 5.245353 10. 250507 
(4 —— . — 9.74885 10.250311 
. * „ Paik 4 
21 | 5.550395 | 9.945 0749985 | 10.25g215| 
þ 6 955932 |< Tart, 10.249719 
21 2 9.540125 9.75072 10. 248728 
35 2 — $:949253 | | 9.751167 ID 
BY ey 9.920092 9751 2 1.21853 | 
25 9.690444 ey 9.751757 10,2 45243 
23 * — 9.918810 9-7 52952 , 10.247 945} 
2 9.691 92 . 39768 9.752347 10.247353 
25 n 917 9.752542 10.28 
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43 237 20 9 9.7 3525 17 ' 
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L 9 8.895779 5.235257 9.258512 10. 2:241453\ 10 
a 1 | 9:595935| 9-932155 {| 9.755519 10,241150| 
2 $-537215 9.939112 {| 9.759102] 10.240898 8 
2 WF: | 9.597435 | 9-238240 { | $:759355 | 10.249505 
„J 557 {| 5759577 | 194240313] 6 
3 |: | 9.597371 | 5:5 937355 | 9:759573 | 19:24002t} 5 
5. 6.693933 9537 237322, ene 10.2378 
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Degree 30. 
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9.595107 
5.699528 
5.595844 
| 9.702062 
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3. 700715 
7. (0943 
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3.703101 | 
9.703317 | 
9.703532 
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9.9368/%2 
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9.735652 
9.935573 
9+936505 
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9.935284 
9.936210 
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9.935062 
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9.753770 
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10.237636 
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19.232103 
10.235812 
10.236521 
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10.235939 
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9.754543 | 
9.764933 | 
9.755224 
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9.755335 
3.765675 
9.76595; 
9:757255 
94757545 
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9.758124 
9.768113 
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9.789281 
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10.233057 
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10.234155 
10.233955 
10.233515 
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10.233035 
18.222743 
19.232155 
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Degree 30. 
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hy | 9.705326 
6 97055 705549 
9.706733 
1 | 9.706567 
5 707180 

9.707353 

p 2072805 


970381 
5700932 
* | 9.709245 
| $+708457 
; 9:708670 
* {9.703882 
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9.709305 | 
9.7095 18 
298922 
9.70 841 
8.710133 
9.710354 
9.710575 
9.710736 
9.710957 
[9.711299 
9.711418 
9.711629 
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Sn 5935325 
© | 9.705683 | 9.935245 
2 | 9.705857 | 9.535171 
9.705112 9.935097 


9.935022 
8.53448 
9.914873 
9.934799 
9.934723 
5.934549 
$.934574 
9.934499 
9+934424 
9.534349 
9.934274 
8.534199 
9.93412 
9. 93404 
9.533973 
9.933897 
9.933322 
9.933747 
9.933571 
9.933595 
9.533520 


3s | 9$+933444 


9.933369 
9.933293 
9.533217 
9.933141 
9.933955 


Sine | 


Tangent. 
9.770 148 
9.770437 
9.770726 
9.77101 3 
9.771303 
9.721592 
9.77 1800 
9.772168 
9.772456 
5.772745 
9.773033 
9.77332ʃ 
9.773005 
9.773896 
9.774184 
94774471 
9.774759 
9.775046 
6.773323 
9.775621 
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9.778193 
$47 76452 
9.776768 
9.777033 
9.772342 
9.277255 
9.773201 
9.77848) 
9.228224 
Co- Tang. 
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10. 22 10-22985; 2 


IO, 229363 
10.229274 
10.22 535 
10.228697 
28.228105 
10.448120 
10.227833 
10.227343 
10.227255 
10.225957 


10.226579 
10.226391 
10. 226104 
10.223816 


[10225515 


10.225241 
10.224954 
10.224666 
10.223379 
10.2240gz 
10.2300; 
10.22351 

10.223232 
10.222945 
10. 22255 


10.222372 
10.222083 
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10.221225 


H— —Æ —e5a—ññ— —— — 


Tangent. 


— 


11 


Zlo » wwe new mo 


Degree 59. 


G 5 


1x © 


* 
ry 


0 A rn __—_— 
ey - mr ai Ea 
— 


; 4 


8 


—_ — 


— 


Degree 31. 


| 9.714769 


Sine 
241839 
9.712049 
$.712259 
9.712459 
9.7125 9 
947 3712885 
$71 $3093 
9.713308 
9.713517 


9.713726 


$+713935 


| 9-714144 
19.714352 


9.714561 


9.714977 
9.715186 
9.715394 
9.715601 

9.71509 
9.2801” 
9.716124 
9.716431 
9716832 
9.716845 
94717053 
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9.932990 
9.932914 
9.932535 
9.532781 
9.82583 
9.932503 
9.932533 
$+932457 
5.532380 
9.932394 
$+932447 
9.532151 
94932974 
9.231990 
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9.239538 
9.93176 
9.931691 
9-931614 

9.231537 
9.531430 
9.931383 
9.931305 
9.931229 
9.931152 
9.931079 
9.939995 
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9.783910] 


9.784193 
9.784479 
9.78476 
9.783046 
9.785332 
9.785616 
9.735902 
9.736134 


9.785453 
9.786752 


9.787036 
9.287319 
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10.217514 
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10.21 5659 
10. 216374 
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10.213805 
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10. 2132386 
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Degree 31. 


Sine Co fore er Co-Tang. 
F 6.715985 | 7 59.2985 4 & 94727319 10.2 212881 
15.718291 9.935538 | 9-787503 | 10.212 212397 
a: | 5715457 9.930511 || 9 9.787895 | 10.212114 
5 5 718703 9.530533 1 738t70 10.211830 
9.7879 | 9-939455 | | 94753453 | 19.211547 
5 (9.719114 3+$39378$ | { 9793735 | 194211254 
«WW | 5-7 19320 | 9.939300 | 5.739519 19.210981 
; 5. 7952553423 5. 739302 | lo. 210698 
1 8 930145 | 9.783535 | 10.210413 
WW: 9-7: 9535} 5 — | 9-739353 | 10.210132 
Wh 5-722: 40 3.929935 9.22131 | 19.259835 
9.720343 e, 5.799433 10. 209556 
472554945 9.9278 MH E .759715 | 10.29g284 
ſh 7722/54 15-522755 | | 9.759599 | 19-29 201 
108, 5-7 29253 9.929% 5.79 81 10.203719 
4 | 9.221 721162 9, 529225 | 9. 252% 10. 19.208435 
5723555. 923521 [| g:79:845 k 10 28815 
4 5-721 570 | 9. 929442 12 2322125 10. 207872 
72774. 2% 6.792410 | 10. 207559 
„2% 7 9283.782552 10. 2073808 
4 5-7 22551 . 29 ½½ 9.7 | 109-207024 
3 5.72233; | 9.92 25129 95793235 18.206744 
30 * 122538 9.22532 9.753538 10.206452 
/, % 5. 753819 10. 205180 
3 | 5.722334 ; 9.923333 | 5.79101 10. 203899 
3 x 94723197 9.927814 9.2253 7914393 I 0.205627 
3 8527355 9.52775 9.74554 10.253238 
3 [5723593 | 94923755 |! 9.794945 | 10.255054 
2M 5723305 | 5.928578 || 5.795227 | 104224773 
"(5724097 | 9:9254595 |: 5. 79550 19.204493 
3 FL 724219 94925429 | 9472975 4 19.204211 
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9.721412 
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9.778550 
9.779129 
9.779495 
9.715453 
C'0=ſene | 


| 


K. 


9.905085 
9.924952 
5048 98 
* 
> 501711 
9.904617 
9.994523 


9.994.429 | 
9.984335 


8.803211 


9.994147 : 
9.994033 
9 5033559 
9.50385 
9.2377 
9.553676 
9.903531 
9.923455 
9.993392 
9:90329 
889203 
9.99310 
9.903013 
5502919 
9.902324 
9. 902729 
9.902634 
9.902539 
9.592444 
3.902349 


3ine 


T: ".ngent 


9. 369209 53209 


9.859773 
9.35 9337 

9.370001 
" $7006« 
9.370529 
9.870793 
9.371057 
9.371321 
5.871583 
9.71849 
9.87211: 
9.872316 
9.972640 
9.872503 
9-373167]1 
9.173450 
9373554 
9.873957 
9.37 4225 


45. 


10. 130527 
10. 1 30263 
10.129599 
10.129735 
10.129471 
10.12 2297 
10.128943 
10. 128579 
10. 12841 5 
10.123151 


10,1 27833 
10.127624 
10. 127360 
19. 127997 
19.125835 


10. [25570 
10. 126305 
10. 125013 
10.125780 
10.123516 
10.125253 
10.124990 
10.124727 
10.124454 


10.124201 


10, 123537 
10.123574 
10.122411 
10.123145 


4 40. 9.12283. 


Tangent 


nt 1 C9 Tang. | 


10.130791 | 


| 


| Si, - 092 > 2 — 


Degree 53. 


| 


— — 


J 


>” 


Degree 37. 


8 0 8 


Sine 
977283 
9.779531 
9.7797 93 
9. 71,9995 
9.730133 
9.78030 
9. 7 Rag? 
9.750234 
9.780801 

9.780958 
2784134 
9. 731301 
9.781457 
9.781594 
9. 781800 
9.781955 


Co ſine 


9 9-902} 349 
9.92254 
9.902158 
9.902053 
9.901957 
9.951822 
9.501775 
9.901651 
9.901595 

9.901488 
8.901321 
9.901295 | 
9.501 202 
9.901106 | 
9.501010! 
9.922314 | 
9. 5.782152 9.900328 
9.782238 | 9. 90% 
| 9.732454 | 9.992625 | 
9.732590 | 94999529 | 
9.752796 | 949299433 | 
9.782361 | 9+ 580337 
9.783127 | 9.999240 | 
9.793232 | ©. gooT 44 ; 
9.78 :.457 4 993947 | | 
703023 19.2 p995t | 
9.783783 | 9.8938, | 
9.753553 | 9.3557 57 
9.784118 5. 395850 | | 
9.734252 | 7 55553 8 
7. 734497 | 


| 


© 593 22 
Co- ie | Siue 


Tangent 
9.87711, 


9.87757 
9. — 17649 
37770 
5.876755 
9.973421 
9.878591 
9.575 253 
9.37925 
9. 579478 
9:37 9741 
9.33 - 003 
9.880255 
9.3305 28 
9. 530550 


9.3 $1252 | 
9.881514 
9.831275 
5.331839 
9.332101 
9.532353 
9.8 2525 
9.382835 
9. 333145 
9.88310 
9. 833572 


2 Tangen 


Co-T ang, 
1012288; | 75 


— 1 


Io, 1225 7 57 
1.121833 _ 


10.1217 
lo, 121309 N 
10. 121047 5 
10. 129584 $2 
10.129322 51 
2.129259 50 
10 1997577 49 
10.117448 
10.115172447 
10. II 20 45 
19.1159 3 45 
10. 118555 5 44 
10.118127 42 
[OIL3160 | 42 
10. 11789941 
19.112537 | 49 
19.11737 2139 
19.117 111 33 
10. 13832 27 
10. 116355 35 
10. 115323 35 
10. 1188722 
19.113395 33 
10.112343 32 
19.11 523131 
10.113022 ] 30 
c. 1 


* 
— AA 9-9-9 $ 


. 
— 


e 
\O I 
A 
1 « we 


«. *% —_ 
” 4,4 = 9 — — 


* 


111 cc» ˙iäH _c A... * 4 
n WOO! 


JJ COD * 


IA © 


LAS 4+ 


4 1 WW CE T1 


FA 


* 


v0 | 


5.785925 
119. 735955 
5.78525 
5785416 


Degree 37. 


Sine 


9.785433 
5.785591 9.358787 
9.785781 9. 35358 
9.558592 
9.853494 | 


9.785579 
99785742 
9.756923 

9.787959 
5787232 


9.737335 
9.797557. 
9.2 2877 
9. 787883 
5.783013 
5588203 
9.793 /Q 
3.735532 
—Y= 
g 783335 
9.7895 13 


9919.759180 


| 3-783 312 


— —— - — — 


1 Co 5. tr | 
9. T7 9 $99457 
[9.784615 5599370 
9.734775. 9.399273 
19-75 4941} 9 
19.7831 105) . 07 
| 278 5259; 9.3583 Mn 


79517 


5.858584 


———— k 


| Bo 858 397 
9.3952 3.3 


9.398201 
9.5801 
9.593205 | 


9.397: JO 
9.397815 | 
9.337712 


9.87714 
9.937515 | 


9.597415. 
9.397320 


Ime 


— U — — 


Degr C 


5 


| 


' 


Tangent 
9.384939 18172825 30 
9.835272 1.117753 29 
9.385503 10.114497, 23 
9.835755 | 10.111233 27 
9.885025 | 19.1135p4 | 25 
9.836235 | 19.113712 25 
9.835539 ga 113451 24 
9.888810 11319123 
9.387072 1 11228 22 
9.887331 10.112667 , 21 
9.337594 10.112405 | 20 
9.887857 } 10.1121145t 19 
9.333116 18.111834 I | 
9.58 1377 |] 10.111523 
9. 38835 10.111362 5 
9.9335 45 |] 19.111 115 
0.339150 19. 117714 | 
5.399421 | 10.110379 © 13 
1.83 63210. 11031812 
5.879943 10.119537 — | 
9.3 39224 | 10.10979S 1 
9.3 32455 | 19.195351 9 
1.332725 | 19.109275 | $ 
9.359735 10.109214 |} 7 
5.391247 10.103753 6 
25 1597 | 9.10333 
9.351758 | 19.1093232! 4 
2.3 522231 19.1079722 3 
1.392235 10.107711-; 2 
7.372319 19,19574515 1 
1 10.192101 0 


Degree 38. 


11 


SO e e lol 


Sine 
9.739342 
9.78904 
9.787865 
9.789827 
9.78 9988 
9:7 99249 
947 99319 
9.7 9947+ 
9.790632 
9.750793 | 
9:799954| 
9.791115 
9.751275 
9.791436 
9.231595 
9.791755 
947 91517 
5.7 92077 
8.792737 
9.792377 
9.792557 
9.792716 
9.792876 
5.753033 
9.753193 
9.783324 


925222 


| Co fine. 
9.836532 
9.396433 
9.5855 -35 
9.596236 
9.895137 
5.856035 
5.855939 
9.855840 
9.395741 
9.895541 
9:395542 
9.855443 
9.895343 
9.395244 
9.395143 
9.325045 
9.394945 
9.394846 
9.8 1485 
9.894545 
9.394545 
9.85 

9.394345 
9.894245 
9.894145 
N 
9.993946 


9.793673 | 
9.793932 | 
5.78571 | 
9.774139! 


Co-ſone | 


9.393345 
9.393745 
3.393545 


9393244 


Sine 


| 


1 
j 


i 


Tangent 
9.392810 
9.333979 
9.391330 
9.853591 
9.893851 
8.94ʃ11 
9.654571 
9.394532 
235 892 
9.255132 
9.375412 


—ů— 


9.39 56 72 
9.3933. 
9.876192 
9.395452 
9.5 95712 
9.395971 
9.897231 
9.897491 


9.897751 
9.398010 


| 


Co- Tag. 
10. 107 153 
10.195 330 
10.105629 
10. 105409 
10. 105139 


10. 103368 
10. 105108 
10.104848 
10.104583 
10.103323 
10. 103058 
10. 103808 
10. 103548 


= 


10.103023 
10. 102769 
10. 1025309 
10.102245 
I 9.101 999 


9.398770 10.101730 
9.398 330 10. 10140 
9.358789 10.101211 


9.899049 
9.399393 
9.399568 
9.399327 
9. 900035 


10. 100692 


10.150432 
19.100173 


10.099913 


9.920345 10.095 54 


9.9000 109895 


Co- Tang Tangent. 


10. 1056215 


PEP 
4 4 wv 


10. 00951 38 


Degree 51. 


| S 


5 wv 
* = 
4 4 


Degree 38. 


Sme Co fine Tangent Co-Targ., _ 
5 . 82149 | 9:393544 || g.g00605 1.099395 | 39 
i | 9-7 94308 | 94393444 || 9.900864 | 10.0591 35 2 
bo | 9+7 94467 | 393343 || $:501124 | 10.098876 | 3 
b; | 97 945325 | 9.893243 || $.g01383 | 10.058517 | 27 
9.754783 9.893142 || 9.901642 | 10.098358 25 
1s | 9:79454a | 9893041 || 9.901501 | 10.0980g9 | 25 
| 9.795101 | -S %% 9.902160 10097939 24 
7 | 9:7 95259 9.39283 9.902419 10.0 %; | 23 
| 9.795417 | $:392738 || 9.902678 10. % 22 
bo | 9-795575 | 9-392637 | | 9:902937 | 19-0g70632 | 2! 
9-795733 | 2352536 | | 9-903156 10.9883 

9.795891 | 352455 | | 9.903455 10. 096 344 ts 

9.796049 | 9-392334 | | 9-903714 | 19.99628g | * 

9:7 96206 | 9.392973 | | 9.903973 | 10. o — 

9.795364 | 9.352232 | | 9-904232 | 10.093768 

96796321 | 9892451 | | 9.904491 | 10:995509 | 15 | 
$ | 9.756578 | 9.391525 || 9.904750 | 10.995250 | 14 
| 9.795836 | y-B51027 | } 9.505008] 10.954997 | 13 
| 796993 | 9-391725 | | 9.505267 | 1.994733 17 

9.797150 | 9-3g1624 {| 9.905526 | 10.994474 | *! 

9.797307 | 9:391522 || $-905784 | 19:294215 | 12 

9-7 97464 | 9-351421 || 6.906043 | 10.993957 8 

9.797621 9.891310 9.906302 10. 0936 

9.797777 | 9.351217 * 10.093 7 

9.797934 | 9.89111g || 5.06819 10093191 | 5 

9.788091 | 9.391013 || 9.y07077 | 10.092923 2 

9.788247 939091: || 9.907336 10. 05664 4 

9.798403 9.890 Og || $+907594 10,092405 3 

9.798560 | 9.890707 || 9.907852 | 10.092147 2 
9 | 9.799716 | 9.890605 || 9.503111 | 10,09188g] 1 

9.758372 | 9.899503 | | 9.503369 | 10.99153t | _Q 

Co-fine| Sine CT. Tangent. | 

Degree 51. 


—— 


H 


- — — — — 


_ —_—_—___ 


l 
\ 


| 
| 
| 
| 


Y 


Degree 39. 


Sh. th. 


N 


PERBSIVEBSAESEESE EIS av e- 


LS) 
mn 


| 


> 


| 


_Sine 

9.799372 
9.799023 
9.799184 
9.799339 
9.799495 
9798851 
9.7 99806 
9.85857 I 
9.800117 
9.800272 
9.900427 


9.800582 


9.800737 
9.8008g2 
9.801047 
9.301201 
9.801356 
9.801 510 
9.801663 
9.301819 


{ 9.801973 


9.802127 
9.802232 


9.802435 | 


9.302589 


9.802743 


9.802897 | 


9.803050 


9.803204 


9.803457 
9.803516 
Co-ſmne | 


=! 
. OO 
9.850398 
9.390195 
9.89003 
9.989950 
9.339833 
9.889735 
9.839532 
9.389579 


8 
© 


Sine | 


Tangent 
9.998355 


9.9035 27 | 
9. 908886 


9.909147 
9.909402 
9.08500 
9.903913 | 
9.910176 | 
9.919435 
9.910593 


9+910g51 | 


9.911299 


Co- Tang. 


187091831 * 
10.091373 . 


10.091114 
10.090356 
10.090553 
19.090343 
10.099081 
10.089223 
10.089565 
10,03 3307 
I 0.089049 
10.088791 


9.911467 | 10.083533 


9.911992 
9.912240 
9.912493 
9.912756 
9.913014 
9.913271 
9913522 


| 9.911724 | 10.088275 


10.083017 
to. o8 77 


15.087502 


10.087241 
10.08 5985 
10.085729 
10.085471 


9.913787 
9.91 4044 
9.914302 
9.914559 
9914817 
9.91 5075 
9.915332 
9.915590 


5.91237 


951510 


2 
10.08 595 

10.085558 
10.086440 


10.0841 53 
10.08 3852 


Co-Targ. 


Tangent. 


Degree 50. 


& 
ER. 


'© 2» © 


4% Te Eon I. 


"XXL, 


SSS RETES 


© © w Þ 


Degree 39. 


M, Sine \C 0-ſone Tangent] Co. Tang. 
* 9.523510 5837308 9.916104 10.083893 
3.03564 9.837302 J. 16362 | 10.083638 2 
FRF 7.887158 Gt 16,0033 I 2 
9.803970 5.837093 9.916875 | 10,083123 | 37 
5802123 9.835985 | | 94917134 10.082855 | 25 
— W151 3504275 5.835884 | 9.917391 | 10.0825@g] 25 
52 $19.304428 5.885780 9.917548 10.032352}| 24 
2! | 4.30453: 5.88667 | | 9.917595 10.08209, | 23 | 
9.885571 | | 9.518162] 10.981837 | 22 19 

9.586465 9.918420 10.081 05 1 
9.80508 9.886 3610.918822 10.081322[ 22 [ 
ape r (208626 e ne [ 
415855191 9.888257 9.918934 | 10.086613 i! 
M1 5.505342 5885152 [5.919151 | 10.03080g 13 
&5 43 9.825495 9.385047 9.919449 10.080552 17 
45.853377 5.35212 [9.919705 | 10.9802g, | 16 

15 9.805799 2 882837 9+91 9962 10.08003 15 


—— — 


————— 


9.805951 |9+335732 | | 9.920219 10.07 9781] 14 
1 5.805193 5885527 | 9.920475 | 10.979524 | 3 
9.806251, | 9-355521 9.92739 10.079287 [12 
9.895405 (9.335416 | 9.929999 10,07y010 | I 
9.895557 |9.385311 | [9.921247 10.078783] 
9.55709 9.885205 [9.921503 10.078495 
3.805850 9.88 5100 [9.921760 10.978240 
2.807011 |9-334994 | | 9.922017 | 10,7983 
2.397162 9.884885 | 9.922274 | 19277725 
9.397313 9.834753 | 9.922530 19.077459 
9.807454 | 3.334577 | | 9.922787 | 19-977213 
2.807615 9.884372 | 9.923044 10,075g55 
9.897756 9.884455 | 9923300 10.076699 
9.807917 | 9.334350 | | 9.923557 L0.976043: 
9.898967 e | 9.923813 10.076 186 


c? Sine Co. Tang Tangent. 
Degree 50. 


H 2 e 


_ -——— - 


— 


— 
— . ww 1 — — 
— _ 


| Zlo «wwe lv N 60 


Degree 40. 


9.909719 


9858585581617 


9.809265 
9.80941 g 


9.809858 
9.8t0017 
9.810166 
9.810316 
9.810455 
9.8906 14 
9.810763 
9.810912 
9.811061 
9.811210 
9.811358 
9.81150 
9.911653 


9.811804 


9.811 942 
9.812100 


g.31 2248 


9.383084 


9.882977 
5882871 
9.832764 
9.802657 
g.382550 
9.332443 
9.8823 
9.982228 
9.3821 21 
9.832014 
9.381 go7 


9.831799 
9.8816 


9:88:58, 


9.381477 
9.881369 
9.881251 


9.81 2396 5.881133 
9.812846 8.831045 
cen | Sine 


\ 


—_ 


o 


— 


1 9-924 


15.928171 
35 [ 284 


9.24070 
9.924327 
83 
9.924839 


9.925352 
9.925009 
9.92585 5 
$+925 121 
9+926378 
9-92 5634 
9.9268 90 
9327147. 
9927493) 
9927559 
$-927915 


* 


9.923540 
9-991 95 
9.929452 
9.925708 


9.729964 


| $.930219' 


9+9309475 
9.530741 
9.930987 
9.931243 
9-931499 


nn. 


Co. Tang. 


9 928095 


1 


Ce. Tasg. 


10,075186 
10.07 5930 


0.07567 


10. 07 547 
10497 5160 
10.074504 
10.074647 
10.074391 
10,07413 

10.073896 
10.073622 


10,07 3356 
10,073110 
10.07 23853 
10.072397 
10.07 2341 
19,072085 
10.071829 
10.071573 
10,07 1316 
10,9071050 
10,079304 
10,079548 
10,97 0293 
10.970036 
10.059281 
10.069523 


10.0559 


| 10.05g913 


10.055757 
10. os8 501 


( —— 


Tangent. 


Degree 49. 


q ir 
32 


3315. 
2 * 


7412881 
9. 112692 
9. 312835 
312989 
5443133 
98313232 
9.813035 
5.813553 
9.813725 
5.813872 
9. 814019 
9.814165 
9-814313 
9.314460 
9.314607 
9.314753 


9.314900 


9.815046 
5815193 
9.315339 


9.815485 | 9 


9.315531 
9.315777 
9.515923 
9.316069 
9 31621 i 

816 6351 
4 845308 
9.316552 
9.315797 
9.216543 


Co-fane 


Degree 


& 0. 


— 


Co- Ut 


9.881045 [155 


9-B80g35 
9. 480525 
9.880722 
9. 880513 
9.380505 
9.850357 
9. 38028 
9s $8018, 
9, $90072 
9.89 953 
9.875855 
9.379745 
9.879537 
9.379529 
$:379420 
9.879310 
9.879202 
9.375093 
9.78983 
9.378575 
9.378765 
9270656; 
9. 98748 
37843 
5.88323 


Tangent 


$:93149P 
9.931753 
5. 3210 
9.932266 
9.732522 
82225 
9.533033 
9.533259 
8231203 
9.933800 
92220 
9.734311 
9.934557 
9.934822 
9.535078 
9.935333 
9.535589 
9.935144 
9.538103 
5.938355 
9.9 
9.935356 
9.937141 
. 376 
9.93793 
9.837897 


10.957 


9.93342 


Co-Tang 
10.058 301 


10.088445 
10.0799 


10.067733 
10. 06747 8 
19-057 222 


10.066 ge 7 
— I 
10.066 455 
10.966220 
19.065944 
10.36 5883 
10. o 5433 
10,06 31757 
19.854622 
19.054850 
10.254155 
10. 83500 
10.063645 
10. 063385 
10.083134 
10.052875 
10. 852673 
10.062385 
10.082113 


10. 10.081856 


9.38397 10.051602 


9. 538553 
Jo 533 go 
9-939193 


Co Fang 


10. 061347 
19, 060092 
10.060837 

Tangent 


Degree 43. 


H 3 


Degrec 41. 


- 
.— 


8% aw e le 


23 


SSN 


9.81 


1 9. 82040 


7.818832 


Co. ſise 


9.877670 
9.817233 | 9877550 

8 9.877450 
9.877340 
96377239 
9.877120 
9.577009 
9-3818103 9.870899 
9.818247 9.876789 
9.818492 | $:376578 
9.818536 | 9:376565 
9.318581 | $+376457 
9.818825 f 5.376347 


9.81 7528 
9.817668 


9.817812 
795 


] 9.818959 5.876236 


9819113 | $:575125 
9.81 9257 9.876014 
9.819451 | 9+375504 
9.519145 9475723 
9.819689 $* 75682 
9:875571 
9.875459 
9.575348 
9.575237 
5.875125 | 
9.820549 | 9575994 
9.820693 9.874903 
9.820835, 9137479! 
9.320979 9.374679 
9.821122 98/4268 
9.821254 8.874425 


9.8199 7 
9.32011 
9.822253 | 


Co fre Sine 


9:877789| 


9.939163 
9.939418 
9.939973 
9.939928 
9.91018 
9.940438 
9.ꝗ270639 | 
9.94994 
9.941 20 
9.94145 
9.941713 
9.941568 
9.94222 
9.94247 
9.932733 
— 429225 
9.54324 
9.94349 
9.9137 52 
9.944097 
9.944262 
94944517 


2 


9.944771 


| Tangent 1 Co- Tang 


10.050837 
10. 059582 
10.065032 

10.050095 
1.059552 


10.539307 15} 


19.055052 
19.053287 
10.058032 
10.057777 
10.057522 
10.057257 


n 


10.0 55757 
10.056 502 
10.056243 
10.055 993 
200015708 
10.95 5453 
10.05 52 29 


9.945026 10.054974 
9.945231 | 19.954719 


9.915790 10.034210 
9.546045 | 10.053055 
9.946299 19.053701 


9.946308 10.923122 
Co-Tang. T. ngen 


94945535 1.057354 35 


9.945554 — | 3 


M 


—_——__ 


2 —— 


den then 


. Degree 43. 


2» — 


| 
| 


1 


„EE ²˙ m ⁵ -w . ALE © 1008 © 


— — - 


— 


51 


32 
* 


3 


Deg ce 4 1. 


9.321407 
7.821550 
5.821892 
7321835 


9.321927. 


9.822120 
9.822252 
2224081 9 
9.822545 
9.8 22303 

9.82283 2 
9.822972 
9.823114 
9.323253 
9.823327 
9.323538 
9.823580 
9.823821 
9.323972 
9.3 24104 4 
9.824243 
9.821386 
9.324327 
9.821657 


339.3280 


9.84915 
9 250% 

9.323230 
5 
9.325 511 


Co- ſiue 


| 


Co- ige 
2 
9.874426 
9.874367 
9.574210 
9.974172 
9.374008 
9-2 13395 
9.87378 
9437 367 2 
373550 
4 873417 
9.873335 
9.873223 
9.873110 
9.372553 
9.372533 
2 


— — — —— 


9. 2 
9.371 
5.871888 
9·̃ 871753 
97. 571641 
9.871538 
9.871414 
9.871301 
9.871187 
9.871070 


Sine 


 Tangene, , Co o Tang, 


.,47053 


1 
E 527580 12.553192 
0 


So 2747317 
9.47572 
Qs 947326 
9. 445281 
9 999 
9. 978550 
9.94993 14 
9.5 459053 
9.242353 
$+$4 9907 
9.945852 
9.950115 
9.550370 
9.950525 
9.950879 
9+951 233 
9. 951348 
995133 
E 951395 
9.552150 
5552404 
8. 552559 
5.552515 
5. «953167 
9.953421 
9.753975} 
0 353523 
8. 2954193 
ED «254437 


' Co 


10.052937 
10.034682 
10.052428 
10.952173 
10.051917 
10.051564 
10.031410 
10.051156 
10.050901 


49,059647 


19.250373 
10.0 0135 
10.049584 
10. 0496 30 
10.049375 


10. 16.649121 


10.018867 
10.048612 
10.048358 
10. 0.04304 
10. 10.047850 
10.047575 
10.017341 


10. 047357 | 


1 0.045333 
10.545379 
10.045325 


10.045071 


10.045817 
10.023582 


Tangent 


— — 


210 — ow ow 


Degree 48. 


H 1 


Degree 42. 


esel 


Oel 


— 


Sine 


85275 
9.825651 | 9.370960 


9.325791 
9.825931 
9.926071 
9.326211 


9.82535 


9.825491 
9.325631 
9.325770 
9.826930 


9.327045 
9.327189 
5.827321 
9.827467 
$-327505 


9.827745 | 
9.949 23 
9.828162 

9.328301 


9.82843 
5.828578 
9.828716 
9.828835 
9828973 
9329131 
9.929259 
9.829407 
9.829545 
9.925683 


Ce ne. 


Co-ſfone 


— — 


9.821923 


9.87845 
9.870732 
$:370504, 
9.870399 
9.3701 75 
9.970161 
$+870047 
9+369933 
9.369813 


5.86 9 ͤ% 


| 


Tangent 
9 8 
9.934891 
9.954945 
9.955159 
9.955453 
9-955707 


| 9.955961 


9.955215 
9-955 469 
5558723 
9.559377 
9.997231 
9.557483; 
9.957739 
9.957553 
$-953245 
9.953 500 
9.959754 | 
9-550 
9.959262 
$+959515 
9+ 95 9765 
$-$50923Z 
9+36927 7 
9560530 
9:5897%4 
9.961038 
9.561291 
9.951545 
5.61799 
5.962052 
Co-T ang. 


Co-Fang. 


1845362 
10.045309 


10.034546 
19.041292 
10.044033 


10.033531 


10.043523 
10.042759 N 


10.042251 
10,042507 


10.941500 
10. 041246 
10.540992 
I —_ 
o. 304385 


——ů——— 


10. 040231 
10.039977 
10.035723 
10.039459 


10.035215 


— — 


10.038952 
10.038 70 
10.038455 


10.038201 


10.037937 39 


Tangent 


12.041753] 45 


Degree 47. 


— 


Sine 


822581 
9.829821 
9.329959 
9.330056 
9.330234 
9.330372 
9.30509 
9.330546 
5.830784 
9.3 30921 
9.331053 
9.831195 
9.831332 
9.831469 
9.831605 
9.831742 


88831875 


9.832015 
9.3321 52 
9.832288 
2.323 
5.932761 
9.332697 
9.832833 
9.332569 
9.833195 
9.833241 
9.833375 
9.833512 
9.8 33848 


9.332753 | * 


Co (nt 


Cee 
9.367631 


9.367515 
9.397399 
| 9.357233 
9.867167 


9.356935 
9.366819 
9.865703 
9.856585 
9.366470 
9866353 
9.866237 
* 20 
9.565004 
9.355887 


9.355770 
9.86 36 53 
5.853530 
9.365419 
9.365302 
9.36 5185 
9.865048 
9.354950 
9.364833 
9.964716 


9.857041 


— — a 


9.562052 
9.962305 
9.962560 
9.962813 
9.963057 


«96332 
BE” 


9.96377 
9.96 3927 
9.554081 
9.84383 
9.554.590 
9-96 4342 
9.965095 
9.96 534 
9.56 5602 
255885 
9.966109 
9.66 362 
9.9666 16 
9.966869 
SET 
9.957376 
9.567629 
9.967933 
9.9651 35 
9.963359 
9.958643 
9.563896 
9˙95 
9.959403 
WIRE 


Co-Tang 


110,035665 


3110.034552 


Co-Tang. 
10.037847 
10.037693 
10.037140 
10.037187 
10.038933 
10,0366 2 
10.036426 
10.036173 
10.035910 


I 0,0J $5412 
10.035158 
10.034905 


10.034398 
10.034144 
10.033891 
mo 
. 
10.033131 
10.832878 
10.032624 
10.032371 
10.032117 
10.031864 
10.031611 
10.031357 
10.031 103 
10.030831 
10.o30397 
10.030344 
Tangenr. 


Bo ews kk owes! 


Degree 47- 


H 5 


hte 


— — 


W 


ah 


—_ — 


— 


TY 


83 ů —— —— 2, - to nm pee he on — — ꝛ — o -d — 


— — 


, 


Degree 43. 


- 


M | Sine | Co-ſine | Tangent Co-T arp, 
_© | 9:323783 1 9.854127 | [9.959655 | 10.0303: [5 
19.833919 | 9.854910 | | 9.959909| 10.535051 | 5 
2 9834054, 9.3$3892| | 9.970162 10.028335 
38.831189 | 9.853774 || 9.970415 10.029334 
4 | 9534324 | 9.853656 | [9.57056 3| 10,0231 | 5 
5 | £:834492 | 9.853537 | |9:979922\ 1929235 83 
6 9.834595 9.863419 || 9.971175 10.025325|5 
7 9.834739 | 9:85330r || 5.971428} 19.2337 | ; 
99.834999 9.853064 9.971935 19,0230%s5 ! 
10 | 9-835134 | 9.852946 | | 6.972183 10.527813 
11 | 9335269 9.862827 | 5.972441 10.027559 
12 | 9:535407 9.352709] | 9.972594 | 10.027305 
13 | 9335535 j 9.852590] | 9.972948 10.2752 
144 9335672} 9.862471 | | 9.973201 10,.0257yg 
15 | 9:535505 | 9.862353 | [9.973454 | 10.925545 
16 9.835941 5.352234 9.973707 | 10.0252g3 
17 9.835075 | 9.852115 9.973990 [10.026049 
18 | 9.335209 | 9.351996 9.974213 10.025787 
19 9.836343 9.861877 || 9.974455 10.025533 
20 9.835477 9.861757 9.274219 10.025280 
21 9.8366 119.86 1638 9.974973 10.025027 
22 9836243 5851519 8.75225 10.024774 
23 8.335878 9.851 3995.975479 10.024521 
24 9.337012 | 9.851280 9.975732 10. 024268 
25 9237146 | 9861161 9.975 985 [ 10,024015 
125 9.337279 (9.351041 || 9.975233 10.023762 
1278.837412 9.85092; 9.976491 10.023509 
28 | $:537546 | 9. 5608025. 76744 10. 02 3256 
29 | 9:337679 \ 9.350682 | | 9.975997 19, 02300} 
zo | 9:537912 | 9.850562 | | $.977250| 10.922750 
5 Co (ne | Sine Co. T ang | Tangent. 
Degree 46, 


* Sn 4. ith © * 


Ln, TI — 
— — .- 


3 3 
— 


nnn {+> — Pr 


A b 


8 


23 
—— 


Uh ++ wt 


Id WI EET 


_— 


K 


rn AAR IA ini} 
— . 


bn, LE » 
5 2 — 


21222 ele r {+> 


D 


,, 
— — 


E in wget. « > ”- 


8 


— OO —ð —— oo 


Sine Pa 3 

9.837812] .85 0362 8.72250 10,022750 
9.837915 0.860422 ! | 9.977503 | 10.022497 
5.538075 9.560322 || 9.977756 10,022244 
9.338211 1 9.979909 | 10.021 y91 
5539344 9.860092 | 9.978262 — 
9.838475 5.855962 | $+973515 | 10.92145: 
5.5 38505 857843 9.978708 [10.021232 
$-528742 | 9.559721 || 9+975021 [10.020979 
|; 938855 9.559601 | | 9+97 9274 flo. 207 25 
5.839007 5.8 5180 $:979527 | 10,929473 
9.839140 9.359360 || $:979790 | 10.029220 
9.839272 | 9.855235 || 9.939033 | 10.019967 
9.539404 | 9859118 || $.95c235 [10.019714 
| 9-339535 9.958998 5.988538 | 10,01 9461 
9.839568 | 9.853377 | * 19.01 9209 
7.85800 g. 858736 . 81044 10.010936 
9.335932 5.858635 9581285 10.018703 
98400545. 358514 2 31550 10.018450 
9.840192 f. 858193 9.951 23 10.018197 
9.340328 [9.855272 || 9-932055 [10,017944 
9.820139 9.358450 2282957 10.012891 
9.840351 [f. 838929 19.982 5210.017438 
9.349722 | 9.557908 | þ 9+982814 | 10.017185 
9.340854 [9.357786 | | $:9$3957 [10 016933} 
9.340985 | $:357655 | | 9.933320 10. 0165 80 
9.341116 9.37543 9.883573 10.016427 
9.341247 9.357421 9.933826 10.016174 
9.841375 9.957202 9.984079 10.016921 
841255 9.857178 9-934331 10,01 5668 
9.84164 9.357055] | 9.984554 [10.01 5416 
9.341; 71874951 9.58837 [10,015153 
Co- ine Sine = Tangent 


co Tang. 


10 


lose es el 


Degree 40. 


| 


— Qu @ ao we —Uk— 


TT — 


O_— 


| 


— * 


— — 
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Degree 44. 


e | 


O Ww aww 


Lind 


11 


Sine Co fme 


9.841771 
9.841 902 902 
9.842033 
9. . 
2 322555 
9.8 42924 
9. 842255 5 
9.8426 

9. * 315 
9.842945 


| 


9.843076 | 


9.843206 
- 243336 

9.343455 
9. 843775 
9.543725 
9.843855 
9.843934 
9.844114 
9.344243 


8844322 


9.844502 
9.344631 
9.844760 
9.844889 
9.845013 
9.845147 
9.845276 


9.845401 


5.845533 
9. 345662 


cf 


9.856934 
9.356812 
9.856550 
9.356568 
9556445 
9. 856323 
9.858201 
2375526 
9.855955 

7.35555 

9.8 2715 
5.355588 
9.855465 
9.355342 
9.55 3219 
9.35508 


4 


Tangent 
9.984837 
5.983090 
9.985343 
9.983598 
9.985848 
9.585101 


9.956354 

9.936607 
4 986359 
9.987112 
9+987365 

9.987618 
„ 
9.988123 
9.988376 
9.588699 


9.854973 


9.353242 


Sine 


. 
9+9 9035 

9.990651 
9.590903 
= coded 
9991409 
9.991662 
9.751914 
9.992167 
9+992420 | 
Co- Tung. 


| 


Co Lang. 


10. 10.015162 


10, OLACI. 4510 
10. 014057 
10.01 5404 
10.0141 51 
10.01 389 
10.01 3046 
10.013393 
10.0131 40 
10.012783 
10.012635 


10.01 2382 


10.012129 
10.011577 
10.011623 
19.011371 


9.88882 i 511718 
9.9991 34 | 10.01 0556 
9. 72 10. 10613 


9.989640 1.010380 
9.889893 10.910107 


10. 009855 
10.005602 


10.805345 
Io. oo ꝰοs 


10. O8 


10.008591 
10. 08338 


lo. oo 885 


10.007833 
Io. oo 580 


— — 


Tangent. 


Degree 45. 


i=l | 


43 143 48 
AS þh3 = 


34 


| Degree 43. 

M| Sine | Co-ſire Tangent Co-T ang. AY 
60 [39 | 9:543565 2% 5353242 3-99 2422 | 19.097 539] 35. | 
52M | 31 | 9.845790 * ' 9.353113 ||9:992572| 10:997323] 25 j 
553M 132 9545919 | 9352994 9-992325| 19.997075} 2g # 
57 33 | $-346047 | $-352353 || 9.993175 | 10.5822 2 1 
58132 5 845175 9.352745 | | 3-393430| 10. 992559 | 26 1 
5: WE [35 2:335354 | 9:852520[ [9953533  10.co5 17 2 
54 35 | 9.84632 9.352456 | | 9.993935 | 10.0054 24 4 
. 3715.835550 9:352371 [| 9.994139] 10.003811 23 f 
52M | 28 |9.3455$$ | 9.352245 || 5.994442 10.03% 22 | 
51 3919.846816 9.352122} 9.y,4594 10.095305 21 nt 
59 | 40 |5:345944 | 9:351997 || 5:294947 | 12:295053] 25 [| 
399 | ar | 9347971 | $:351872] | 9.535159 16004501 10 1 
4B | a2 1 5-347199 | 9351747} | 9.995452 | 19.994543 | 1H 1 
47 a3 9.347327 | 9851622] | 9.995705 | 104204235 5 x5 iq 
40 | 241 5947454 | $:351497 | | 9.295957 | 194094043 | 15 1 
45 4 9.847552 9.351372 9.995210|19.993759} 15 # 
4 F 9.347709 9.351245 9-995 363 | 19-003537 {11 1 
23 | - 9.347836 | 9-851121 | | 9.995715 10.903235 13 
+29 | 81 9.347954 | $-359595 | | 9.995955 10. 903532 12 {| 
2 49 9.848091 9.359370 9.997220 | 10.552779 [ 
f } 55f 5849213 | 9.350745 |! 9.257473} 19:5-2527 s, 
3 T 9.348345 | 9.350519 | | 9.997725 1 _—_ = ; 
39 | 5215-348472 | $:359453] | 9-997 979} 12-7 3 | 
7 | 53 [5343599 | $:3503>7 | | 9-999231 10. 001759} 5 [ 
35 54 9.843725 | 9.350242] 9.998180. 015167 6 | 
35 55 9.848852 9.350115 9.993737 o s 5 | 
3+ 55 2.343979 947995 E 5.59898 15.0010T Ii ' oy” j | 
33 4.49108 | 9.349364 | | 9.999242] lO. oo; 3 
3 36 2.349132 | 9.319737 75 975495 19-000; 3031 2 1 
31 «- (9:349359 | 9.345511 | 19.955747 | 19.900253} 1 | 
0 508.3494355. 84 2182] { 19.09999 | 10. -020000 | © | 
Ul | \Co fare | Sine Co T. 1 Tangent. Mw { | 

| Degree 45. 14 


————— 


— — 8 


Stars names that 
never ſet, and will 
be under the Pole 
Star, 


| 1 Caſſiopeias hip- 
2 - her knee 
3 In Perſeus lide - 
4 Great Bears lip 
5 In his left knee 


righh aſc. 
in time 
under the 


Pole & 


* 15 
12.38.01 
13.08. 33 
1715.39 
20.13.11 
21.15.04 


6 Lower lea ler- 
7 Upper i th' wain 
8 The lower in |”) 
9 The upper 
10 Rump or Ali>t 


11 Laſt but one tay! 
12 Laſt df the tayl 
13 Laſt turn of Dr. 
14 Upper ruard 1.3, 
15 Lower of lit. B 
15 Br. X Drag. hea. 
17 Upp. turn of D. 
18 Cepheus left ſho. 
19 In bis Girdle - 
20 R chr knee -- 
21 Cafttopeas chair 
22 In her breaſt » - 


| 


22.53.21 
22.55.42 
23.42.52 
00. 10. 33 
00.39.13 


01.07.09 
01. 29.05 
01.48.12 
02.24.32 
02.58 42 
05.25.28 
06.38.11 
08.43.05 
08.55. 04 
11. 10.02 


11.41.37 
12.20.35 


_ — 


17.30 


CE 


d. in t- Azimuth |; 
bet. the under |& 
pole + | Pole = 
& pol: * is 
| £ 

/ tt! O / 77 
OO. 7 oo. 1. oo E 


03.25 Oc. 30.30 x 
14.40 02.21. 30 
09.19 01.43˙20 L 
11.59 01.51.20 þ 


11.08 01.33.40 T 
12.07 01.29.30; F 
c6. 26 O0. 57. oo E 
©2.05 | 00.35.20, þ 
©Q.18 | 00.02.30, 
03440 | 09.25.09 17, 
- | 1 
05.40 | 00. 55. 0 W| 
10. 52 O1. 14. 40 
26,05 O2. 0. 50 


A moſt uſeful Table, whereby the tru; 
time of the Ni, ht may be known to 4 
minute, without knowing the Meri 
dian, Height, or Diſtance of the &. 


Mayvnirud 


. 


— 


26.38 C2. 22.10 I 


93.42.44 ¹ 
03.51. 20 U 
O3. 10. 20 | 
03.04.40 * 
O1. 21. a 
oo. a8. 2c 
O0. 15. 20 W 


1 
43-17 | 
34.54 
27.20 
24.43 
10.21 
01.32 


ö 


— — 


nes Sl 282214 


* 


Oe 


: 


£ 3 » 


92 223 


* 2 
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A Table of the Suns Right Aſcenſion 


in I ime. 


* 


xz Je 


o Oo 


———— 


Mionttud 


22 — — —— I SIE 
- 


O = 


— — _— 
— — 


_— 
- — —ů— — — 32 
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— 


sss 


—— 
— — —— —— 


J.oacoloooooloooootoo 


2 t9 © D© Do | +: 22 SE EEE 


O 0 


_— 


COOL —— 


VI 143 Wy WH. 99 


* 
„ 
n 


＋ 
2 


4 | $2.94 
14 
is! 


i5 


25 
Is 


15 
15 
£ 


+ 10,10 
14.13 
Is 18.17 
is 22.21 
1s | 26.25 
15 | 30:32 
15 | 34439 
15 | 39.47 
| 42.55 
47.94 


58.045 
2.06 
6.07 


51.13 


A Table of the Suns Right Afcenſion 


in 1 ime. 
le e 
ee e eee 
\ 
| 1 | | 
L 3 . 251 6 18 +22 262 
3 — as 3-46 250 6118 13.05 | 252 
4 41s] 7.58 | 253 6118 | 17.27 | 261 
21 _4| 1612-11 oe _6 [18 — | 
5 4 16- 16,25 | 254 6]13 [26.09 251 
6118] 30 
7} 4 164 20.39 255 p 1 39.390 | 251 
g &| 16 | 24.53 2551 p 18 | 34.51 260 
91411629. 1255 1839.110260 
— 415 33-24 * 2 16 433-31 250 
— 16 | 37-4 1 «51 
- 41 16 | 37-41 | 257 47-51 260 
12 4164.37 257 : 1832. 1280 
13] 4166.1; | 258: 
14] 4116 50.32 | 258 g 
12 16541259 7 
I | 
, 4 16 59˙0 
12145728258 7 
1815171281255 7 
1 712.08 L260 7 
2216.28 260 2 
70 7 
2213117125. og = 7 
23h 5117 29.30 wh 7 
f 2} 5017 [33-51 261 7 
2351 5117 38.12 261 2 
n 7 
5117 142.33 
274 5117] 46.55 | 252 2 
2 17131.17 | 262 8 
| 5117151.17 | 8 
25, 5 17 | 55.38 262 8 
30 | 6118" c. oↄ ) 292 


— — CC 8BvÜ᷑—„—— er oe tt a OE — - — — 


S SISS ST TM —_TRSAOACCLOCOCTEE _ 


A Table of * Suns Right Aſcenſion 
n 1 


me. 
— ä e*0"" 70 
LM. r e Com. 
| its it * 
2 HA HE 22 | 12.13 — 
2314820 12.55 249 lo | 22 | 16.01 228 
| 2 22 | 17.04 io | 22 19.49 
1 | 5 0 24% 227 
3 2021.12 247 lo | 22 23.36 225 
| | 4 8 202. 20 246 -: +36 22 27-23 
1431 820 29 27 —- | 2 \2i.o0 las 
5 7 . 10122 31.99 42 
„ 2 1% 2 3723225 
7 9 |201 37.38} 214 io | 22 38.40 | 225 
| 8 |20] 41.42! 244 to | 22 42.23 | 225 
| 9 | 8 | 20] 45.45 | 244 10 | 22 4610 | 224 
w, $122 129-5003] ez 25-54 [224 
11 2033.33 242 10 22 33.38 | 223 
12 2057.551240 101 23 5721223 
13 941.5324 11123 1-24 1223 
14] 9| 21] 3.55239 11] 23 4.37 | 222 
8 | 9] = | $581 239 11] 23 8-29 222 
16 9 | 23 13.53 238 11] 23 12.11 222 
18 9| 21 121.491} 227 111 23 1.34221 
19 9 2123.45 236 11123 23.151221 
20 22224123; 11123 26.56 
2 5 237.3234 111 23 34.18 | 22! 
3| 92114128122] 723 37.59 (22 
24 9 \ 21 } 45.17 233 11 23 41.39 — 
22e un 45g 
5 912115302) | 423 4.39220 
1558.3 1 123 32.39 [220 
2 d 4 
3 122 841 21 09-00 
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Names of the Stars | 
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In the head of Aut. 
In her Gir lle 

In her So ther foot 
In Aquar. Fonalont 
In. his rigut ho nder 
In his letr Houle + 
In his" left hand 
right ia A qui. vul. 
I. Horne 
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tion of 100 of the moſt 


Not ahl e Stars jor Anno 1680, with the Difference for every Tin Tears. 
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Brie ht X in Aries - 
Capella - 
In his right $oulde 

Boores Arturus - - 
In his left shoulder 


Cancer, Przſepe -- 
Cane. the Nor. Aſell 
Tas Southren Aſell. 
The G. doz Sirius 
The L. do. P-ecion 


Capric. tus fore horn 
the lo ver horn 
former in the tayl 
latter in the ray! 

Caf. br, 9% i'th' chair 


Br g. in ner Breaſt 
In the be id of her nip 
In her kee 
3 Cepheus in his Girdle 

2. Cete the Wul's ja 
3, In the beliy North - 
3 The Nor. in the Tay! 
2 The Suth -en 
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o& 


tudes, Right Aſcenſion, Decl 
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2. Horn of . 


N 
"\ 09.42.09 
28.54. 
7 09.44.50 
29. 19.4 
22 


29.47.32 
= 14.13.33 
{TL 02.51.29 
*, O3. 01 +59 
LA. 12.39 
209.47˙53 
21.23.25 
VS 29.27.32 
V9 25.40.33 
£3 17.23.33 
{J 19.09.33 
GO 90.38.53 
7 03.22.33 
O 09.02.32 
(5 13.25.03 
75 01.19.33 
O 09-99-23 
T 17-31.21 
MX 25.2945} 
X 23.92.51 


2 Nor. Cr. the brighr . 


A Tablt of the- Longitades, Lat 


| Longirude L atitude 


— — — 
0 7 


'2<e42.19 N 
25.28.25 N 
27. J. 10 N 
20.59.40 8 


18.55.33 08. 22.15 N 
04.50.15 N 


8.28. 30 


m 07.45.36 144-25.9 


10. 42. 5 N 


29.20.40 iN 
07.09.00 


09.56.30 ? 
22.51.35 
21.25.40 
31.00. 40 
49.51.49 
51.14.30 
03.08.30 } 
09.03.30 } 
35.32.05 
1.5.57. 10 
07 O3. 101 
54-42. 10 
32.24.50 
02. 27. 30 
51.17. 50! 
45.36.50 
8.47.50 
46.23. 30 
71.08. 30 
12.36.50 
20.17.29 
09.53.10 
30. 13. 40 


_ 


uſe in d 


/ — 


N 
12·54.44 
26*0 1.03 
27. 20. 35 


le 
— 


„ 
229 24 4 


qa VU 


97. 30.42 
93-47-23 
24.90. 36 
24.1339 
7.18.58 
13-09.03 
A. os. os 


* 
R 


910 0 Oo 


S 
* ” 44 * 


59.18.30 
3 40.09 
* 25.28.26 
” 5-08.00 
53.38.32 
5 7.4342 
12 238.32 
25734 
0 .o; 
50 20. 39.17 
50 1.2 26.30 
co 2833 

3.39.36 
— 9.28.24 
16.17.00 
= NI, 2.06 
— 1. 23.07 
20 03.57.00 
oY 35 
io 2 44 
: 10.26.09 


18.39.42 


N 


r. aſ. in ti 


h 1 
23+-51455 
0.51.39 
1.44.16 
22.39.36 


21.49.21 


20.30.03 


19.35. 9 
1.36. 2 
3. 1.35.53 
1.49.16 
4.52.36 

$435.24 

Eq 1.15 

14.19.21 

21.54 34 

8.24.32 
8.25.25 
6.30.33 
7. 22.33 


Declinati. 

1 
27. 20. 38 N 
33.56. 4 N 
40. 46. ON 
31.14.10 8 

1.49.32 5 

6.53-53 8 
10.37.32 IJ 

8, . 56 N 
17.42.12 N 
19.12. 42 N 
21.55 58, 30 N 
45.38.00 N 
44.50. 40 N 
20.53.55 N 
39.10.35 N 
20. 46. 52 N 
22.35. 0 N 
19.19. 00 N 
16.17.18 8 
6. 1.365 N 


— ͤ—— 


25. 0.30 
20. 3-20 
21.22.37 
21.29.46 
23.51.55 
8.22.38 
9.37.5 
1.55.9 
21.24. 8 
2.43.32 
1.35.48 
o. 3.14 
0.27.59 
15.21.44 


13.25.18 81 
15.41.26 8 
17-59-33 5 
17.27.46 8 
22.25.28 N N 
5448.28 N 
59. 0. 48 N 
58.33.45 N 
69. 11.56 N 

2.48. 30 N 
11.51.02 8 
10.31.50 8 
19.42.32 8 


— 


27.49.32 N 


41.7. . 


— — 


— 
h it 


O+JI 
0.33 
0·35 
9.34 
0.22 
0.32 
©.30 
0.14 
9.33 


0.33 


0.34 
0.33 


0.28 
0.25 


03.5 
0. 36 
0.35 
0.27 
0. 22 


0.34 


2.35 
0.34 


0.34 
0.30 


0.33 


o. 34 


0. 38 


0.39 


0.30 
—  — 


0.30 
0.31T 
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Ten Tears. 
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E Names of the Star. Longitude * L 2titud: 


þ & EE =. 


2 la the S vans bill - 26.48.37 45.03. co 

J la her Breaſt 0 20.28.37 37. 10. 20 

3 fta ber rayl . K 00.58.18 9.57. 20 

3 Ha her upper wing 11.57.33 (64-25-50 

3 Tn berl wr I 23.14.22 49˙27. oo 
3 Bright in [Draco * 

emin.'s head of Ca ND 15.44.33 10.02. 50 

2 Ger. head of P 18.47.59, 06. 38. 30 

n the bright foot Pa 9434-53 06. 38. 0 

_3 {Hercules his bead - [ 11.11.13 37.22.13 


3 ta his right ſhoutde im 25.37.13 42.37.13 
3 la bi- left thoulde |, 10.20.13 [47-4615 
Hy ir.“ Heart — I 22.19.43 22.23. 50 


Lyons Heart 
1 [Lyons Tyal —— 


þ 25-314 9.20.20 
K 17.99.53 12.16.29 


2 LY. br. in his crer 25.01.25 08.15.40 
2 Ly. br. Xin his la'n 5. 50. 38 14.1 30 
3 Ly. :* thꝰ top or̃ neck 22.59.53 11. 48.40 


3 Ly. below in his ne K 
te the bak oth hare 
2 No theren Ballance- 
25 ut ern Bellance- - 
Bright X ita“ harp 
3 f wn, bea of O * 19.00.13 [35 58.1; 
la his left hand — H 27.54-43 [17.18.20 
3 Jun his rigat k1ee f 13. 31. 13 c. E. 20 
3 la bie left knee—| A 04.45.13 [11.29.20 
3 ta his right choulder 2 20,55.13 28. 00. 20 
4 or. ch' rope: his h II 19.17.53 1325.30 
2 
2 


23.22.23 0459.0 
15.12.1383. 
14+55-23 05.33.30 
to. 35. 33 [o0. 27. to 
10.49.33 61.17. 0 


Ori mera t h I 24.19.41 16.06.15 


In his lett $houlier Fi. 16.25.53 16.52.30 
I rion Ft Riged - IT 12.19.03 31.10.10 
2 feirſt of his belt — IT 17.52.32 23.36.40 


2 Becond of hs belt- IL 18.55.48 (24.34.19 


(nd. r. aſ in t. Declinati. 4.4 


ud: — E 
27.36 | 19.17.59 | 27. 20.28 No. 24 ol. os 4 
co 82.45.10 | 20.11.01 | 39. 16. 36 NI O. at | 01.48 A 
22 81-37-05 | 20.30.29 44. .o. 46 N 0.20 | 02.03 A 
20 51.25 19.3525 | 44-23-33 N | 0.29 | 01.24 A 
$0 17-19 | 20.33.09 37.42.12 Nj 0.24 | 02.05 A 
09 12 6 


7.18.20 | 17.49-13 | 31.29.25 No. 14 | 00.12 5 
1.39.53 07.14.00, 32.32-33N | 0.41 | 0105 $ 
1. 23.18 | 07.25.46 28.43. 25 N 0.38 | 01.12 8 


0 15.56 | 05.49.04 16.32.85 NI 0.35 | 00.12 8 
50 5-91-52 | 17.00.07 | 14.48.44 N 0,27 [co. 18 8 


4.05.35 | 16.16.26 | 22.15. 40 N 0,25 | 01.05 5 
5-26.19 | 17.01.45 25.17. % NI o. at | 00.438 S 3 


45.57.22 | 09.11.49 | 97.16.39 8 0.30 | 02.30A 
5 84-47-45 | 09.51.11 | 13.30.38 No. 33 [02.31 8 
0 2. | 11.32.39 | 15.20.32 N | 0.31 03.24 5 


20 W9.3t.41 | 10.02.07 | 21.25.43N| 0.34 | 02.53 5 
40 d$.14-55 | 10.57.00 | 22.14.32N| 0.35 03.24 8 


9-41.15] 09.58.45 | 24.59.42 N] 0.35 | 02.54 8 
7.39.16 og. s. 0118. 19.0% NI 0.35 'c2.48 8 | 
8.38.30 | 05.14.34 | 21.00.13 $| 0.25 | 00.42 8 


40 21.00.13 $ 00.42 8 
-50 4-59-92 | 14-59-56 | 08.09.58 $ | c.z2 | 00.24A 
30 2144 187 14.39.34 $| 0.33 co. 42 A 
29.32 | 18.25.53 38.31.20 No. 20 | 00.24 A 
001.25. 2c. os | 12. 51.46 NJ 0.28 | 00.42 8 


9-31.01 15.58.04 02.19.15 8 0.33. | 01.48 A | 
52.35.48 | 16.51.43 | 15.14.30 3 | 0.30 
4-55.01 | 16.19.40 | 19.50.30 8 0.33 | 01.00A 


20 W1-54-02 | 17.27.36 | 04.43.45N | 0.33 | 00.30 S 8 
.20 8159-24-45 | 0517.39 | 09.42.14N | 0.33 | 00.42A 
.zo8*+25-40 | 05-37-47 | 07.17.32N | 0.33 | 00.24 A 
15 V. oo. 32 | 05.08,06| 06.01,95N } o. 31 | 00.45 A 


14-47-44 | 04-59-18 | 08.35.35 5 | 0.39 | 00.57 8 | 
3.54.24 05.15.38] 08.34.14 $| c.zt 00.42 8 
9-57-27 1 05.19.51" 01. 25.38 $1 1.31 loo. 36 8 
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1 


< [Names of the Stars 
n 


2. The 3d inOrions belt 
zſpegaſus in i; mouth. 
2U1n his thigh, sheat— 


Longitude 
A 


— 
1 


2 Bright in the wing 


2 Perſeus in his ſide- 
3 Cipur Vieduſe 
| 4\3outhern (is! occiput 
3\Bright & betwixt K 


4\ Sagitrar, in his head 
1 {Scorpions's heart 
2 In his forchead north 
3\[ his forche. middle 


3 In his forenead South 
2iSerpents neck br. X 
x | -ulls eye South —- 
21 Bulls Northern eye- 
3\The low- of Hiades 
Aſtlis Northern horn- 
3 His Southern horn - 
2]Brighteſt of the 7 
i [Virgin Spike — 
3 Br. & in her Girdle 
2]Vindimiatrix —— 
»iGreat Bears shoulder 
Next under it—— 
213: hinder thigh 
385. + on his ba k 


21 'n his Rump Alot - 
2Þ Middle in the Tayl - 
2Laſt in the Tayl — 
Arbe Polc Star —— | 
2TLittle Bears shoulder | 


2827.17.01 
21.49.03 
71 6. 56.05 
1233.52 
V 9.03.33 
9519.33 
28.40.03 
28.03.13 
18.28.53 
It. 33.53 
1105.19.36 
1103.59.05 
1101. 17.08 


 TL20.06.03 (25:21:19 8 
2527.28.17 j22 C 20 
7624.57. 1331 08 20 
X1 9-02.43 |19 2 50 

2/8r$ ith lower w. 0443-13 21:37:10) 


Lar:rude 


2 1 tt 


30:05 50 
22 22 40 
07:17:00 


09 o 05 

01:45:10N 
194 25.30 8 
01 05:55 N 


01.52.40 5 
05. 20.103 
25.33.50 N 
03.30. 50 8 
02.36.1053 


(25-46-22 3 


1118.05.53 
TL20.18.53 
920. 37.42 
19.22.53 
gente 
205.28,23 
þ{ 10.41.32 
| 4114.51.03 
4257.33 
2233.53 
"1404.19.33 
Ir 1.04.59 
22.20.13 
1124.09. 53 

29.12 


108.28 


| 72.4 


05. 20. 40 5 
02.13.3053 
03.59. 30 
01.59.30 8 
og. 40. 30 
16.13. oN 
49.40. 10 
45.06. 10 
47. oB. 30 
. 
54-17-45" 
55.21.10 
54.24. 0 


65. 39. 50 
5.459 


4 d. 12 in t. Declinati. 


8 


91.03.12 | 


1222.17.00 b 


42.05.12 


042.1 3.03 


60.12.12 


9 1504.42 


931.3 _— 
$450 

025.22, 38 
I 17.37 
2.29.03 
335.40. 51 
35-19-35 
223.49.31 
$20. 99,00 
054-24.15 
6 2.26. 48 
90.22.35 


976.3154 
79.37.18 
952.0949 
17.05.37 
139. 54-45 
191.36. 56 
160. 36. 52 
160. 32.35 
74.06.38 
79.12.01 
89.54.28 
1597.42.26 
203.41 -25 
009.14.10 
222.4 0.05 


ͤ—— . OT 


—  —-W—— 


— — 
f I 


o 5-24.13. 


A 45.25 
22.48.52 
23-55-49 
03.00. 5 
02.47.33 
23.09.33 
01.45.32 
18.35. 10 
16.09. 58 
15-45.43 
12.43. 5 
15·39˙54 
15.23.36 ; 
04.17.37 
04.09.37 
24.013 


05. 05.06.07 I: 


p — — 


065. 18.2 
03.23. 
13.08.28 
12.39-39 | 
12.45.27 
19.43.47 
10. 42. U 
11.36.27 
11.39.28 
12.39. 36 
13. 10. 0 
13.34.45 
00. 36. 37 


14. 50. 40 | 


02.09.29 8 
03.27.52 N 
25.22.09 N 
13.29.29 N 
13.25.93 N 
48.39.42 N 
39.41.39 N 
01.33.26 N 
ot. 13.00 N 
22.24.24 8 


21-37-49 8 
| 25.05.42 8 
07.20.24 N 


r 


36.42 8 
19.48 8 


18 


1 5. 30. 10 N 
13.33.52 N 
14.49.92 N 
28.20.28 N 
20. 57. 22 N 
23.03.35 N 
09.27.00 8 
05.99.42 N 
12.41.34 N 
3 23.26 N 
05.25 N 


55. 30. C6 N 
58.47. 
2 7526 
56.37. 

50.57, 8 N 
87.36.03 \ 


at.r. 4. d. a 


+ þ* 
0.35 | 90.30 $ 
0.31 oa. 34 A 
o. 29 03.09 A 
0.30 [03.09 A 
0-20 33.214 
0.35 02.35 A A 
0.39 | 02.30 A 
9.39 03.184 
0.32 03 21 
0.47 | 00.43 5 
0.37 | 01.35 A 
0.35 lot. 54 A 
0.35 | 02.99 A 
0.29 | 02.95 A 
0.30 | 02.05 8 
0.34 | 01.39 A 
0.34 lol. 424 
0.34, E 01.42 A 


8.39 T0 O. 18 A. A 
0.35 co. 12 A 


75. 33,00 N 


| 


0.35 
0.31 
9.31 
o. 31 
0.49 
0.39 
0. 33 


0.32 


0.27 
0.25 
0.24 
0.45 
Q,O1 


02.05 A 
03.15 A 
05.24 > 8 
63.18 5 
03.12 8 
03.12 8 
03.12 8 
88. 12 8 
(93.18 $ 8 
te, 12 8 
| 03.05 8 
,02.24A 
0g. 15 A 
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A Table of Accounts. 
| 1 ſartbing , 2 ſathings | 3 jarthings WM — 
| li. ſh.d. q. li. ſu. d. 4 Ii. ſh, d. q — 
| — — — — 
4 I 2 
2 2 10 1. 
3 2 1˙2 9 
4 1. 0 2-0 3.0 
5 1.1 2-2 3 
6 6 1.2 3-0 4. 
2 1.3 3+. 2 ©,L 
2.0 4.0 6.0 
ST 2.1 4-2 6. = 
10 2.2 3.0 7 s 
20 3.0 10,0 1. 3. RE 
| 30 7.2 1. 2 1. 10. ; 
40 10.0 I, 9.0 ' 2. 6.0 , 
30 1. 0. 2 7.0 3+ 1. 7 
60 I, 0.3 2. 6. | 3. 9.0 
0 I, * 2.11.0 4. 4. 0 
| 0 1. 8. o 3. 4. 0 3. O. 0 9 
| — —.— 3: $0] — 5 78 70 
100 2. 1. o 4. 2.0 6. 3.0 20 
800 4. 2.0 0 4.0 ö 12. 6.0 30 
300 6. 3.0 12. 6.0 18. 9. 40. 
400 L. 4.0 16. 8. o 3. % <0 
300 10. 3. o I, o. 10.0 1. 11. 3. Soc 
600 13. 6.0 1. 3. 0.0 17. 6.0 oc 
700 14. = 1. 9. 2.0 2. 3. 9 oc 
00 16. 0 1.13. 4.0 „10. o. HOC 
$00 18. 9. o 1. 17. 6.0 2.16. 3. 150c 
i000] 7. 0.10.0 2. 1. 8.0 3. 2. 6. eocc 
2000 2. 1. 8.0 4. 3. 4.0 6. 3. o. 5000 
3000 3. 4+ 2.0 10. J. 4.0 15.12. 6. co 
10000 | 10. 8. 4.0 1 20.16, 8.0 zi. 3.0 
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3-4 
3 
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A Table of Accounts, 
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13. 
i. 


2 pence | 3 pence. | 4/ pence 
li. ſh;"d* Ii. ſh; d. ii. in a 
— . — 
2 3 4 
4 6 8 
6 9 I. © 
8 1. 0 1. 
10 1. 3 1. 3 
1. 0 1. 6 2. 0 
1. 2 1. 9 2. 
1. 4 2. 0 2. 0 
1. 6 2. 3 3. 0 
1. 8 2.6 3- 4 
3. 4 3. 0 6. 8 
5. 0 7. 6 10. 91 

6. 8 Io, o 13. 

8. 4 12. 6 16. g 

10. 9 15. 0 I. 0, o 

11. 8 17. 6 1. 3. 

13. 4 I, o. 0| I, 8. 8 

15. © I, 2. 8 1. 10. 0 

— ——— 

16. 8 I. 3. 0 1.13. 4 
I, 13. 4 2.10, © 3. 6. 8 
2. 10, 0 3-15, © 5. 0,0 
3. 6.8] 3. o. o 6.13. 
3 Je 4 — 3.0 8. 6. 

* 0, o 10. 0] 10,0, o 
$- 16, 8] 08.15. 0| 11.13, 
6. 13. 4] 10,0, 0] 13, 8. g 
4 lo, Of II. 3. 0 15,09, o 

. 6. 8] 12.01, of 16.13. 4 
16, 13. 4 25.0, 33. 6. 8 
41. 13. 4 62.109. of $3.6,8 
82, 125, o, 01166, 13. 


A Table of Accounts, 


| | 5 pence | 6 pence | 7 pence | 8 peice Wl - 
Ii. ſn. d. li. ſh. d.) li. ſh. d. Ii. ſh. d. — 
—— —— 
| 1 5 6 7 ; 
2 lo 1.0 1. 2 1. 4 
3 1. 3 I, 6 Is 7 2, Q | 
4 1.8 2. © 2. 4 2. W 
5 2.1 2.6 2.11 3. 4 
6 2.6 3. © 3. 6 4. 
| 8 2.11 3. 6 & 8] 4: 
3. 4 4. © 4. 8 „599 
Fe 2.2 4 6 53 6. 
& 2 5, 0 5.10 5. s 
4 10. © 11. 8 13. : 
I2, 6 15. 0 17. 6 1. 0. 4 
16. 8 1, 0, © I, 3. 4 I, 6. 5 
1. 0.0] 1. 3. o t. 9 2 1.13. 6 
I. 3. Of 1.10. © 142. © 2. o. 7 
I, 9. 2] 1.15. of 2.0.10 | 26. 8 
1.13. 44 2. o. o 2. 6. 8 | 2 13.8 5: 
3 2. 2 2.12. 6 BE | 2 IOC 
2. 1. 8] 2.10. of 2.18. 4 * 207 
4. 3. 44 3. 00 2 f , 55 zoo 
6, 3. E 7. 10. O 15. e O. p 40 
9. 5. 8] 10. o. of 1113. I 500 
10. 8. 4| 12.10, of 1411 15.13.98 500 
12.10, of 15, o. Of 17.10. 0 | 20. 5 =o 
14.11. 8 | 17.10. of 20. 8. 4 23. 00 
| 16.13. 4] 20.0.0] 23- 6 
18.15. of 22.10. of 25. 3. © 
41.12. 44 30. o. O| 59. 6. 
log. 3. 4 125. ©, 01 145.16, 8 
208. 6. 8 250. o. ol 221.13. 4 
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Forreign Weights and Meaſures, 


Carefully compared with the 


Engliſh, 


—— — 


9128 7 3 

: 5547 

88 8 5 

8 21822285 

a HH 

3228 * 

— Z57|_%> 

London Foot 1000 fo. 12.60 100 

France. 
| Paris, the Reyil Foot— | 1,05 | 1.00.8 
Lyon Ell ——— 34976 | 3411.7 
| Boloyn Ell— — 2. 76 2.00.8 
The 17 Provinces. ; 

Amſterdam Foot - +942 | 0.1143 
Ell ——— 2.259 | 2.03.2 
Antwerp Foot —— 946 | 0.11.3 
1—— 2.273 2.3.3 
Erilt Foot — 1.103 | 1.01.2 
Dort Foot — 1.184 1.02.2 
Ry nlang or Leyden Foot- | 1,033 | 1.00.4 
£ Ell ——— 2.250 f 2.03.1 
Lorain Foot —— 958 [11.4 
Mechalin Foat ———— | 919 | .11.0 
Middleburg Foot «991 ; „11.9 
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| Germany. 


Strasbourge Foot 
Bremen Foot 


Coloan Foot 


| Franktord ad Menam 


| Foat —_— 

| Ell 
Hambrough Al- — — 
Liphg Ell —— 
Lubick EI — 
Noremburg * —— 
Bavaria — 
| Vienna — 


Spain E Porta. 
Spanish Palm, or the * 


Palm of Caſtile. 
Th: Spinish Vare or * 


Rod, (four Palms) 


| Theic Foot is 7 of 
Vare —— — 


the Vare 

Lisbon 

Gibralter Vare — 

Toledo Fort —— 
Vare LLL 


Italy. 
Roman Foot, on as) 


Monum. of Coſſutlus 
Of Statilius ——- 
Roman Palm, for build- 
ing, whereof 10 make 2 
the Cauna i 


25 
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o. 11. o 
0.11.5 
0.11.4 


11.4 


I, 9. 
Rc 
2, 3-1 
1. 9.8 
1.00.1 
2. 3.3 
0.11.4 
1. oo. 
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2.09.0 
2.09.1 
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Thou. F Aver, 
par I's ne 109 . 
— — jüů⁴— 1 1.204 ] 1.20.4 127 
— — 2.147 [2.01.7 
| Perch, whereof 300 | 12,040 12,005 
1 — a Mile —— 2 
Flozence Brace or ElIl— 1.913 1.11.0 [1-23 A 
| Naples Palm 861 0.09.6 | 1-43 
Brace 2.100 | 2, 1.2 
| Mantova Foot ———— = 1.88.8 3 > 
Milan Calamus 1.40 c 
| — 6.544 | 6.06.5 [1-4 
arma Cubit--o——— —| 1.866 1.10.4 [143 32 
_— e 
. I 
Dantzick your 0 wy 1.3 [1.19 2 
> : IO, | 
Copenhagen Foot = 11.6 0.94 3 
Prague (in Bohemia) 7 
_ 1,026 | 1.00.3 | 1.06 4 
00 — — 
Riga Foot 1.831 | 1.0 9 
China Cubit <—— ][ 1.016 LOA 
Turin Foot 1,062 1. 07 6 
MW: — 5, 3% KL 
| Turkisk Pike, at Con- hell ns 8 
þ 2.200 | 1,02 8 
| ſtantin, the greater 9 
| The Greek Foot —— — ] 1.007 | 1.00, I 9 
| The Univerſal meaſure. 3.67 | 3. 3-2 | 10 
1 A Pendulum of the fult length whereof will vibrate . 
60 tines in a Miuat e. 2 2 


To Guage a Cask which is | 
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A Tabls for Guaging of Wine Casks 


= 


which are not full, 
: G. pext; G. == parts | G, parts G. J parts 
| o 000, 13, 26301 2614332[39} 5913 52| 7072 þ 
| I} 255) 2703 4.400 5978 6 775 
| 21 479; 14 2775127 4452140; 6049 53 7829 
x | 602 — . 454.2 6994 7909 
22011 71828145853 [411615 2 
J 2 830 ? 2586 4546 0 6223 oh Y an 
| 3] 935 |16 305629472642 6283! 55 | 8134 
4 103 | 3123 4756 ($353 5236 | 
| 4 1133 17 3189 30 4 26 43 641 56 831g 
1 1235] * 3255 [4833 6430, 840% 
311339118 3321 31 494244654857 8427 
1420 3387 5000 6513 8530 
511502119 3452 32] 5957 [45 | 6579] 53] 8861 
15 3517 5115 6745 $755 
1681 | 20 3582 | 33 5174 [45 | 6811] 59] 8352 
1764 | 3547 5234 6377 8952 
1846 21 3712] 34 15294 [47 6944 [69] 9085 
1928] 3777 5354 7012 9170 
2010122 3842] 35 [5415 148} 7092 [61 v230 
2091 3506 3476 7153 9398 
2171 23 3950 36 15535 [49|7225 62 9330 
2242] |4924] 50 7297 9705 
232824 4937 , 37 [5652 | 50] 73701653 | 10000 
2405 | 4130 5724| [7444 
— lg 5787 51 7519 | 
2556] 1 4270 | 5830 17595 | 
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A Table of Meridional ] 


3 
5 Parts. 
Dre, $0 f 66 8315.5 
I 10 115 | 133] 155 | 266 | 183 | 16.5 
2 200 21s | 233] 250 | 257 | 293] 16.5 
31 380 317] 333] 350 357 | 333] 1:7 
4 | 422] 477 [433 | 452 [ 427 483 | 1:7 
5 | 500 317 534] 551 | 567 | 524] 1:7 
6 | Sort 518 5634] 651 | 698 | 655} 1.7 
7 | 701 7:5] 735] 752| 759 | 755 | 1.7 
8 | 8-2| Sto 535] $53 870 87 | 1.7 
9 | 993 929] 937] _954| 977 | 83 | 17 
15 | ioos [1022 | 1039 | 1956 | 1082 | 109 | 1.7 
11 | 1107 [1124 {1141 | 1:58 [1158s | 1192} 1.7 
12 | 12-9 1226 | 1243 1250 [1257 | 1254 | 1.7 
13 | 1311 [1328 | 1345} 1367 [13597] 1397 | 1.7 
14 | 1414 [1431 | 1445 | 1463 [1453 | 1500 | 1.7 
is |1517 [1524 [1552] 156g [1586 | 160g | 1.7 
16. | 1621 j 1535 | 1556 | 1673 | 150 | 1708 |.17.5 
17 14725 ) 1743 | 17601 1775 | 1795 | 1813 | 17.5 
18.183 [1848 | 185s | 1553 | 1900 | 1918 | 17.5 
19 | 1935 Figs3 | 1971 | 1993 | 2205 | 2024 | 17.5 
2D 2042 |205g| 2077 | 2958 | 2113 [2131 | 17. 
21 | 2448 2166 | 2184 | 2202 | 2220 | 223$ 18 
22 22562271 2292 2310| 2325 |2346 | 1.3 
23 | 23654 |2332| 2400} 2419 | 2437 | 2455 1.3 
24 | 2473 [2491 % 2528 | 2545 [2565 | 1.2 
25 | 2583 2501 2520 | 2633] 2657 | 2675 | 1.5 
26 2391 27122731 2750 2758 [2787 | 1.8 
27 | 2826 | 2324 | 2813 | 23*2| 28802899] 18 
28 | 2918 2937 | 2559 | 2975 2994 3ol 1.9 
2 | 3032 2051 "3070 3089 13128 | 1.5 
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A Tabie of Meridional 
5 Parts. : ö 
30 3147 | 3106 | 3185 | 3205 | 3224 3244 | 19 
31 | 3263 | 3282 | 3302 332233413361 | 19 
32| 33850 3400 | 3420 | 3439 | 3459 | 3469 | 29 
33 | 3499 | 3319 | 3539 | 3559 ] 3579 | 3599 20 
34 | 3519 | 3639 | 3559 | 3679 | 3709 3720 20 
35 | 3740 | 3760 3781 | 38513822 3842 | 20 
36 | 3363 | 3884 | 3904 | 3925 | 3945 | 3997 | 21 
37 | 3y$7 | 4000 | 4029 | 4050 | 4971 | 4092 | 2t 
233 | 4114 | 4135 4156 417741584220 | 21 
2 4241 | 4255 | 4284 |4305 | 4327 | 4349 | 22 
40 | 4371 | 4393 4424 4436 | 4458 | 4480 | 22 
41] 4502 | 4524 46d 4559 | 4591 | 4513 | 22 
42 | 4636 | 4658 4793 | 4726 | 4749 | 22 
43 | 477+ | 4794 | 4817 [4540 | 4863 | 488623 
44 | 4599 | 4932 | 4956 ,4979 4002 | 4026 | 23 
45 | 5050 | 5073 | 30% [5120 | 5144 | 5168 | 23 
45 | 5192 | 5216 5040 | ' $265 | 5289 | 5313 1 24 
47 | 5337 | 5362 s 5411 | 5436 | 5461 | 25 
48 | 5485 5510 328 5560 | 5596 | 5511 | 25 
49 | 5636 | 5662 5987 | 5713 5739 | 5754 | 26 
30 | 5790 | 5816 5842 ; 5863 5895 | $921 | 26 
51 | 5948 | 5974 6001 6027 | 6054 6081 | 26 
«2 | 61c8 | 6135 | 6152 6150, 6217 | 6245 22 
53 | 5272 | 6300 6323, 6356 | 6384 | 6412 | 23 
$4 | 5449 | $469 | $497 | 5525 | 6555 | 6534 | 29 
55 6613 6642 | 6671] 6700| 6730 | 6760 | 29 
59 | 6790-| 6820 | 6850 | 6879 65 | 6940 | 30 
57 | 6970 | 70902. | 7931 7060 | 7094 | 7125 | 31 
| 53 | 7156 7188 \ 7220 [7252 7184 | 7316 | 32 
59 | 7348 | 7380 * 7413 1 7445] 7479 | 2512 1 33 
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YJ A Table of Meridional 
- Parts. 
2 7650 146 3 
6s | 3288] 794] e 2599] panel os 
550 $5; 8102 6138 33 
4 | 2958 . — 5286 8323] 835137 
4 8755 ig 847 8514] 8523 35922 38 
48399 5427 412 2 — 2 
& | 8531 | 867i 5516 5 8791] 8851 35 
41 4 8259] 8996 | 9038! 9080 gi 
. 9252 9256! 9340! 43 
52123 916695 ws 2 50 A 
631 5784 9429] $474 9753 | 822 47 
5s | 95574 $794] $751] 57-3 8 | 
1 10041 | 10931 | 19141 1 % 45 
70 9243 19993 10 peat! 10395 [15:50 , 10504 | £2 
4: bhp} Ie, 10326 10722 10,9834 54 
210358 eat 11625 | 11054 | 11123 11182 57 
11 1 et 1254 1142711889 11553 61 
2 5 22525 127i 11831 11545, 67 
4. an . 12299 12371, 72 
: j#291Cfego05\12156 12572 12749 12828 74 
4 12445 {12 * (444 13153 13237, 13322 87 
42 e — . 3577 13755 13353 8 
r ee 
-1 13958 * ret 11853 15 07 15123 107 
” 258 2 A { £47 15813115222 15874 121 
MH 12355 rode (17225) 17364 [17579 1772212 
85 179 18135 t $335 18543} 15761 13586 | 
8 '15229 {19454 || 9715 _ —— _ 
eee 
31 9 | 2 
33 27165 21029488 $1137 [33499 7431 | 
99 \[nfin. 1 | + BL 
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| 1 . Var at. ee. 
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